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PRACTICAL DIVISIBILITY OF THE ELECTHIC LIGHT. 

Electric lighting has advanced in the last three or four 
years from a mere experimental stage toward the practical 
and useful solution of the great problem. 

The desirability of the electric light has been generally 
admitted, and its sanitary advantages have been conceded 
even by its opponents, while its entire freedom from danger 
of every kind is not the least of its advantages. According 
to the opinion of several eminent experts, it can be produced 
on a large scale at prices which compare favorably with 
those of gas at its cheapest. 



The daily increasing use of the electric light is an evidence 
in its favor. So far, however, it has been applied to the 
illumination of large areas, and it has been generally be- 
lieved that its application to household purposes, or to other 
uses where it must be subdivided, is exceedingly difficult, 
if not altogether impossible. There are certain practical 
difficulties in dividing the electrical current, so as to pro- 
duce a number of small lights by means of a single generator, 
which have baffled the ingenuity of inventors so far, and 
which must effectually block the progress of subdivision in 
this direction, unless some new principle is discovered. It 



is stated that no matter how cheap the original current may 
be produced, the loss by division is so great that small lights 
must be expensive. 

In the system illustrated in our engraving, Messrs. Molera 
& Cebrian, civil engineers, of San Francisco, Cal., have at- 
tempted the direct division of the light. They employ opti- 
cal contrivances, leaving the current undisturbed and undi- 
vided, doing away with expensive electrical conductors, 
and dispensing with lamps or regulators at points where 
the lighting is to be utilized. 

[Continued on page 389.] 




MOLERA & CEBRIAN'S SYSTEM OF ELECTRIC LIGHTING. 
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A PRAIRIE BOY'S EXPERIENCE. 
The habit of intelligent industry is, all things considered, 
not only the best legacy a father can leave his sons, but one of 
the most enduringly valuable elements of any boy's educa- 
tion. Emphasis, however, is to be laid on the word "intel- 
ligent." Habitual hard work, with no other motive than 
compulsion, is sheer slavery; and many a parent has found 
his efforts to make his sons industrious thwarted and their 
lives spoiled, simply because he has unwisely undertaken to 
give them the training of slaves, not that of free spirited and 
interested toilers. It is not the amount of work that boys 
do, but the manner of their doing it that makes them like or 
dislike hard work. 

Absolute idleness in youth is often a better preparation for 
successful effort in riper years, on the farm or in the work- 
shop, than a youth of unwilling drudgery. And one cause 
of the eagerness of country boys to abandon farm life has 

j been — and this the chief cause — the unwisdom of parents in 

I making their boys feel to the full the monotony and drudgery 
of farm life while restricting in every way its enjoyments. 
When boys are given a liberal foretaste of the freedom, the 
wholesome joys, and the profits of country living, they will 
be less likely to feel that anything is better than farming. 
And the same laws hold in every other industrial calling. 

I We are led to dwell upon this aspect of parental manage- 

! ment by a Kansas letter to the New York Tribune, in which 
the writer tells the story of a prairie boy's experience at the 
hands of a wise father. The setting of the story we have no 
space for. Suffice it to say that it came out of a casual en- 
counter between a country boy and the writer, who had lost 
his way. While conducting the traveler to the road he had 
strayed from the young pioneer contrasted his father's plan 

' of encouraging his boys in being industrious and that of a 
neighbor. 

"Now, there is Mr. A., who lives on the quarter section 
adjoining ours, and he has two sons, John and Henry. John 
is a little older than I, and Henry a year younger. Well, 
the way he encourages his boys is by having them up by day- 
light in the morning and keeping them on a keen jump all 
day long. He hardly allows them time to eat their meals. 
Why, last summer they worked till 9 o'clock every evening, 
and didn't find an hour all summer in which they could go a 
fishing, or even in swimming. Then to pay them the old 
man gives them their board and his own worn out clothes, 
with occasionally a pair of boots or something of the kind 
thrown in. That is the way he teaches them to be industri- 
ous. But father's plan is entirely different. Ho gave me 
four acres of land which he had broken (this was two years 
ago last spring), and I was to do just what I pleased with it. 
and lie would furnish me seed or means to obtain seed; all 

j that he required of me was that I should attend to the gar- 
den, do the chores at the barn, and go to school in the 

j winter. 

" The first year I planted corn, and from my four acres I 
raised 120 bushels, which I sold for 30 cents a bushel. 

" The next spring father let me have the use of his team, 
and I plowed my four acres and planted one and 
a half acres in castor beans, one half acre I put out 
in strawberry plants, one acre in sorghum, two rods 
in onions, and the remainder of the acre in sunflowers. 
Father laughed when I told him my plans, but he said it was 
my own land and I could do as I liked with it. I told him 
I wanted to experiment on different crops, so as to see which 
was the most profitable. Well, my castor beans were a good 
deal of trouble. I had to watch them so closely not to lose 
them when they cracked open. It was necessary to pick 
them immediately as fast as they ripened ; but my little sister, 
seven years old, could attend to them about as well as I, and 
she did this faithfully on my promising her $5 when I sold 
my crops in the fall. I raised twenty-two bushels of beans off 
of my one and a half acres, which I sold at $1.25 a bushel, so af- 
ter paying my sister $5, 1 realized for them $22.50. Father had 
raised considerable sorghum, and he had all of the arrange- 
ments for pressing, boiling, etc. We worked together in pre- 
paring our sorghum, and I had from my one acre two barrels 
of good sorghum molasses, which I sold for 35 cents a gallon, 
thus making $22 from my sorghum crop. My sunflowers, 
which were the laughingstock of so many, brought me 
enough to pay me for my trouble. I had planted and culti- 
vated them very much as if they were corn. The flowers 
were splendid, many of them measuring three feet six inches 
in circumference, the stalks being from ten to twelve feet 
long and three inches in diameter. I planted them princi- 
pally for the stalks, which I sold over at the next town for 
fuel. I had ten cords off of that part of an acre, and I rea- 
lized $15 from tli3 sale of them. I gave the seeds to father 
for his poultry. He thinks they are better than corn. Those 
who bought the stalks say that they burn readily, and make 
a very hot fire. 

" Last spring I planted nothing but sorghum and onions, as 
they had brought me the most the year previous, and I have 
done better than either year before. My onions were the 
most profitable crop of all, as I made $12 off of my two rods. 
So last fall I had, after disposing of my crops, $71.50 in cash, 
nearly double what I had made the year before. I spent $20 
of this on my wardrobe, $10 at Christmas, bought three more 
calves at $10 a head, and had $11.50 leftfor sundries. My 
onions didn't do quite as well as the year before. So this 
year I have made $300 off of my four acres. I can assure 
you I am beginning to feel very much encouraged in being 
industrious. I have just bought twenty more calves. I had 
to pay $12 a head for these, but they are beauties, I can tell 
you. If they do well they ought certainly to be worth in a 



year from now $450. I was offered $90 to-day for my other 
lot. I have no trouble in finding a market for my produce ; 
for what I cannot sell here I ship on the railroad, and, as 
they carry at reasonable rates, I often prefer shipping, as I 
get better prices in the larger towns. 1 shipped nearly all of 
my strawberries this year. 

" I was fifteen years old last August, and am worth to-day 
$390. To be sure my father has favored me in every way, 
furnishing me with seed, feed for my stock, allowing me the 
use of his team and farming implements, etc. But now I 
can afford to be more independent, and hope before long to 
help him, instead of his helping me. Father is making 
money, too. This is a fine wheat country, and he has put 
the most of his land into wheat. We have had fine seasons 
so far for our crops, and next year we may have grasshop- 
pers or drought, or some drawback; but we have enough 
ahead now to stand one or two unprofitable seasons, so we 
don't worry. I intend to invest every year in stock, as I 
have found it far more profitable than anything else." 

The moral of the story goes without telling. 

UNKNOWN NEW YORK. 

That the State survey of the Adirondack wilderness should 
have discovered mountains, lakes, and other geographical 
features as little known to the world as the mountains and 
lakes of Central Africa, was not surprising. It does strike 
one as strange, however, that the geography of the central 
counties of the State should be little if any better understood. 
Yet the State surveyors found last year that every one of 
the cities and towns of that region, to the number of two 
hundred or more, were from one to two miles out of place, 
on every map of the State hitherto published. And worse 
than that, -the topographical features of that thickly settled 
and prosperous part of the State are sadly misrepresented 
on all our maps. In reviewing the work of the survey dur- 
ing the past year, Director Gardner remarks that "few 
people realize that in the central part of our State, repre 
sented on their maps as level regions, arc mountains rising 
to such heights above the surrounding country that the eye 
can sweep at a glance 5,000 square miles of land and lakes, 
touching here and there blue horizo.is over sixty miles 
away." The deep pleasure which these broad but unvisited 
views inspired very naturally increased Mr. Gardner's regret 
that the topography should be so unknown to educated peo- 
ple. " In Germany," he says, "every child is taught the 
physical features of its native country; but in New York, 
neither young nor old know the 'aspects of those counties 
which they have not personally visited. In this mutter, like 
the Indians, they know only what they have seen." This 
criticism be makes on the strength of- a wide intercourse 
with the intelligent citizens of central New York, to whom 
he has often put questions to test their knowledge of the to- 
pography of their part of the State. 

" I am led to recur to this subject," he concludes, "be- 
cause of the deep impression made upon me each season by 
the unexpected grandeur, beauty, and variety of the land- 
scapes seen in the prosecution of our work. Ideas of the 
aspects of the State derived from maps have, 'in my own case, 
proved to be so false and vague, that I find in this survey 
the attractive novelty of exploring an unknown region. 
Colorado was not a greater surprise to me than has been the 
structure of my native State. In the study of the origin of 
some of its most remarkable features lie untrodden tracts of 
knowledge which are yet to awaken great interest. The 
configuration of a part of central New York is as unique and 
as unknown to science as that of any part of the Rooky 
Mountains." 



STRIKE OF PITTSBURG PUDDLERS. 

By the strike of the puddlers of Pittsburg, Pa., June 2, 
something like 40,000 men were thrown out of employment 
in that city and in Allegheny, with the prospect of stopping 
the work of all the men employed in the coal mines and 
other establishments connected with the mills. A few mills 
which were practically independent of puddlers, remained 
at work, but with small prospect of continuing long. The 
Herald report of that date says: 

"This morning, about ten o'clock, 200 puddlers formed 
into a line and marched up Liberty street and Pennsylvania 
avenue to the steel works of llussey, Howe & Co. They 
threatcned the employes of this firm with unpleasant re- 
sults if tliey did not stop work. The firm has only sixteen 
puddlers, although it employs 500 hands. The men would 
not stop work in the middle of the day, but said they would 
to night. The strikers then separated and went to various 
mills where they thought there were any 'black sheep,' or 
men who were disposed to work at less than regular rates, 
and they ordered all such men not to go to work. This is 
the first strike in which the iron workers have stopped the 
steel workers." 

As usual this is not a strike of labor against capital, but 
rather the action of a few unscrupulous workmen who are 
willing to take advantage of their position to stop the wages 
of ten times their number of fellow workmen. 



THE UTILITY OF BEES. 

One of our foreign exchanges states that a great bee mas- 
ter, the Rev. M. Sauppe, in Liickendorf, has made tin; fol- 
lowing calculation, intended to prove the eminent agri- 
cultural and economical importance of the rearing of bees: 

Of each of the 17,000 hives to be met with in Saxony 
10,600 bees fly out per diem — equal to 170 millions — each bee 
four times, equal to 680 millions, or, in 100 days, equal to 
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680,000 millions. Each bee, before flying homeward, visits 
50 flowers, therefore the whole assemblage has visited 
3,400,000 millions of flowers. If out of the ten only one 
flower has become fertilized, 340,000 millions of fertilized 
would be the result. 

Supposing the reward for the fertilization of 5,000 flowers 
to be one German pfennig, the united bees of Saxony have 
obtained per annum a sum of 68 million pfennigs = 680,000 
marks ($170,000). Each hive represents in this way a value 
flowers of ten dollars. 



< in » 



PHILANDER HIGIEY ROOTS. 

Another of the pioneers in American invention and me- 
chanical industry, Mr. P. H. Roots, of Connersville, Ind. 
has come to the end of a long and useful life. Mr. Roots 
was born in Rutland, Vermont, Nov. 17, 1813. In his fifth 
year his parents removed to Oxford, Ohio. His mechanical 
genius developed early. While still in college he experimented 
with rotary engines, achieving notable results for the facilities 
for construction at his command. About the same time he 
developed a plan for raising water by means of the conden- 
sation of steam, the apparatus, though imperfectly made, 
proving quite a success. 

After completing his college course, at Miami University, 
Mr. Roots went into business of woolen manufacturing, with 
his father and two elder brothers. The crude and imperfect 
machinery in use at that time was very unsatisfactory to 
him, and much of his time was spent in constructing appli- 
ances of various kinds to save labor and do more perfectly 
the work that at that time was done almost entirely by hand. 
Many of these devices were entirely successful, and were in 
constant use until the woolen mill of which he was part 
owner was burned in 1875. Probably all of them were pat- 
entable. He early made a model for a power loom, having 
a positive motion for throwing the shuttle derived from the 
motion of the lathe itself. Several years after he invented 
aciim motion of a peculiar kind for working the harness of 
power looms. The arrangement was such that it could be 
easily changed to weave any regular fabric, with any num- 
ber of leaves, each of which had a positive motion, and was 
entirely independent of the others. The plan was after- 
wards patented by other parties, and is in successful use in 
nearly all the mills in the country. He also invented a Jac- 
quard arrangement for fancy cassimere looms, which was 
successfully used for many years, and probably was inferior 
only to the Crompton loom in point of workmanship. 

lie also constructed a warping mill for woolen goods, in 
many respects superior in its general adaptation to all kinds 
of work, warping, sizing, and drying perfectly in one opera- 
tion. Many other devices might be mentioned, for they 
were, his brother says, all through the mill, and no machine 
was accepted as being perfect, even from the best manufac- 
tories, unless it could do all he thought it ought to do in the 
best manner. 

Between 1856 and 1860, in connection with his brother 
F. M. Roots, he developed and perfected the rotary blower, 
so widely known throughout the mechanical world. Mr. 
Roots, however, was not an inventor only. His knowledge 
of every department of the woolen manufacture, in which 
he was so long engaged, was uncommonly extensive. He 
was also a great reader, and was widely respected for varied 
and extensive information. In his family and social rela- 
tions Mr. Roots was greatly beloved and respected. He 
died Sunday, May 18, 1879. 



with wrought iron plates, which was done. "Perse" the 
iron plates were stronger than the original casting, but the 
whole weight of the patch amounted to about 15 lbs. As 
the pulley revolved at the rate of six hundred revolutions a 
minute, this unbalanced weight on the rim became by calcu- 
lation as much as 7% cwt. radial force outwards. This sci- 
entific result was brought to the knowledge of the practical 
men, but they could not see why the pulley would not do 
very well if the patch was as strong as the rest of the rim. 
The pulley was accordingly run under protest, and hardly 
had the maximum speed been attained before the pulley 
flew in pieces, and might have been dangerous to life and 
limb. The pulley, undoubtedly, broke, as above indicated, 
by centrifugal force, which, by the unbalanced patch of 15 
lbs., caused a breaking radial pressure outward upon 

; the broken rim at the position of the patch of 1% cwt. 
This was quite sufficient to break the rim outward with 
enormous force, so that the pieces flew about the shop like 
fragments of a bursting shell. It will be well for machinists 
to remember this incident when they have occasion to re- 
pair fly-wheels. 

« in » 

Natural Enemies of the Electric Telegraph. 
There is, apparently, no apparatus so liable to be inter- 
fered with by what we may call natural causes as the elec- 
tric telegraph. Last week we saw what perils from vermin 
and fungus environ the subterranean wires. Pish gnaw and 
mollusks overweight and break the submarine conductors; 
while there is at least one instance of a frolicsome whale en- 
tangling himself in a deep sea cable, to its utter disorganiza- 
tion. It is stated that within the three years ending 1878, 
there have been sixty serious interruptions to telegraphic 

j communication, in Sumatra, by elephants. In one instance, 
these sagacious animals, most likely fearing snares, de- 

\ stroyed a considerable portion of the line, hiding away the 
wires and insulators in a cane brake. Monkeys of all tribes 
and sizes, too, in that favored island, use the poles and wires 
as gymnasia, occasionally breaking them and carrying off 
the insulators; while the numerous tigers, bears, and buffa- 
loes on the track render the watching and repair of the line 
a duty of great danger. In Australia, where there are no 
wild animals to injure the wires, which are carried great 
distances overland, they are said to be frequently cut down 
by the scarcely less wild aborigines, who manufacture from 
them rings, armlets, and other varieties of barbaric orna- 
ment. It has been suggested as a means of protection in 
this case, that the posts should be constructed of iron, when 
the battery could be used to astonish any native climbing 
them with felonious intent. 



Prejevalshy's Expedition to Lhassa. 

If no mishap has befallen the Russian explorer, Colonel 
Prejevalsky, he is now pushing across the great sandy desert 
traversing the western center of the Chinese Empire, some- 
where in the neighborhood of Suchau. His intention is 
to proceed across the marshy Tsaidam district to the Thibetan 
plateau; then, after joining the usual caravan route from 
Koko Nor to Lhassa, he will proceed as far as the latter city, 
which is the great object of the present expedition, and if 
possible make an excursion into the unknown country to the 
southeast, where Thibet abuts on the extreme eastern 
Himalayas. He proposes to return partially by the same 
route, but eventually to deviate toward Khotan and Kash- 
gar. The entire journey is estimated to last two years. 
The expedition is fully equipped with money, firearms, and 
j ammunition, and meteorological and astronomical instru- 
ments. 

< lit » ■ 

Eight Minutes Under Water. 

A boy seven years of age was seen to fall from a bulkhead 
into the Hudson River, June 2. After considerable delay a 
youth named Thomas Berry came to the rescue, and the 
spot where the boy sank was pointed out to him. By a 
plucky dive and a long swim under water he succeeded in 
recovering the boy, who had been in the water eight min- 
utes, and was apparently lifeless. A successful effort was 
made to resuscitate him, signs of returning consciousness ap- 
pearing at the end of twenty minutes. The officers of the 
patrol of the water front pronounced this the most remark- 
able case of resuscitation after long submergence that had 
come within their knowledge, and it was put upon record as 
such. The happy issue should encourage hope and persistent 
effort in all similar cases. 
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Strain on Third Avenue. 

A trial of the Angamar steam motor was made on the 
Third Avenue surface road, June 2. During the day 
several trips were made from Sixty-fifth street to Printing- 
house Square, in connection with one of the large open 
cars. The conductor said the motor could have drawn two 
or three cars if necessary. As it passed up and down during 
the busy hours of the day it attracted a great deal of at- 
tention, and caused no little fright to some spirited horses. 
On several occasions ladies wishing to take a car of the 
Third Avenue line declined, with a dubious shake of the 
head, the conductor's invitation to get on board. Others 
however, showed no hesitation. The engineer managed the 
starting and stopping on signals from the conductors of the 
motor and the attached car with apparent ease and prompt- 
ness. The motor resembles an ordinary street car in shape, but 
it is higher and larger. The driving machinery is under the 
floor. On the front platform are the small furnace and 
boiler. Here also the engineer sits with his hand on the 
lever. Hot water is pumped into the boiler at the depot, 
and little fire is needed to keep it at the steam generating 
point. 

The president of the railroad company said that the com- 
pany had determined to adopt some substitute for horses as 
soon as a satisfactory one could be found. 



Governor's Island far the World's Fair. 

The latest site proposed for the World's Fair of 1883 is 
Governor's Island. The island lies in New York Harbor, 
about half a mile south of the southern extremity of the 
city, and is about a mile in circumference. The proposer 
says: 

" Here would be ' room and verge enough,' and to spare; 
and in the requirements it surpasses in many particulars all 
other suggested sites. Access to the island could be had by 
steamboats by means of a pier which should extend several 
hundred feet from, say, the north shore. Specially con- 
structed and arranged ferryboats could ply to the island, 
connecting with New York at its lower part, and higher up 
on the North and East Rivers, and also with Brooklyn, 
Jersey City, etc. The pier would also afford facilities for 
excursions to the Exhibition by steamers from the principal 
river and seacoast cities and towns of the New England, 
Middle, and Southern States. This direct water communi- 
cation would largely contribute to the success of the Fair by 
affording quick and non-fatiguing, as well as cheap means 
of travel from and to distant sections of the country. In 
addition there might be a bridge of boats across Buttermilk 
Channel connecting the island with the shore of Brooklyn." 

The great objection to this site would seem to be the cir- 
cumstance that the island is a fortified post of the United 
States, and not likely to be surrendered for the purposes in- 
tended. Besides, it would furnish no proper site for the per- 
manent buildings to be erected by the city and State. 



The Forster-Flrmln Amalgamator Co. 

In the Scientific American of November 2, 1878, the 
Forster-Firmin system of amalgamating the precious metals 
was described and illustrated. The first annual report of the 
officers of the company controlling the system indicates a 
promising future for it. Machines are now building for use 
in Arizona and Idaho, and arrangements are being completed 
for their introduction in Colorado and California. It will 
be remembered that by this process the mercury is atomized 
by steam, compressed air, or other equivalent medium, and 
forced through a stream of pulverized ore. By this means, 
in connection with their system of washing and settling, the 
inventors claim to obtain all the precious metal in the ore, 
and also to recover nearly if not quite all the mercury used; 
the economy of the process being such as to make the sys 
tem profitable with poor ores. 



Centrifugal Force and Fly 'Wheels. 

It is not always that practical men are willing to admit 
the value and importance of scientific knowledge as regulat- 
ing the operations and accidents of a workshop. We had a 
valuable incident of the kind that forced itself upon our no- 
tice, says a foreign contemporary, a few days back. Alarge 
pulley or rigger, 3 feet in diameter, and very wide, was split 
across its rim by carelessness in unloading; at the same time 
it was noticed that two of the arms out of six were cracked 
by contraction in cooling. In order, however, to save ex- 
pense it was proposed to patch the broken rim of the pulley 



A Fatally Polluted Stream. 

A distressing case of wholesale poisoning, through crimi- 
nal ignorance or worse, has just occurred in a country 
school, in Vermont. The school opened Monday, May 26, 
and as'usual the children got their water from a little brook 
that ran close by. The teacher noticed the bad taste of the 
water and forbade its use; but the caution came too late or 
was neglected, and in a little while seventeen of the children 
were prostrated with alarming illness, ten or twelve dying 
within a day or two, the bodies of the dead corrupting so 
rapidly that immediate burial was necessary. Investigation 
showed that a farmer had polluted the stream by the car- 
casses of a horse and several sheep, and the drainage of his 
barnyard. A medical investigation resulted in a report 
that diphtheria was the cause of the terrible mortality, ag- 
gravated by poisoned water. Diphtheria in a mild form 
had been in the vicinity, and four cases wereknown to exist, 
so that water poisoned by barnyard drainage and putrid car- 
casses of dead animals was just the thing to feed the disease 
into the development of the terrible disaster. One would 
think that the putrid carcasses would sufficiently account 
for the fatal pollution of the water. 



THE ISTHMUS CANAL. 

The International Canal Congress came to a decision May 
28, adopting by a vote of twenty-nine to sixteen the Wyse 
Panama canal without locks. This, project, it will be re- 
membered, contemplates a canal, substantially along the 
route of the Panama Railway, nearly 45 miles long, with a 
tunnel %% miles in length. To this project the President of 
the Congress, M. de Lesseps, was committed from the start, 
and it was through the influence of its projector that the 
Congress was called. The local influence brought to bear in 
its favor was irresistible, the result showing a splendid vic- 
tory of social over civil engineering. M. de Lesseps immedi- 
ately began the formation of a company to carry out the pro- 
ject, announcing that a first subscription of 400,000,000 
francs will be opened simultaneously all over the world 
about September next. It is to be an essentially popular 
loan, without government aid or guarantee. The amount 
of the first subscription, of which 10 per cent is to be paid 
on subscribing, will, M. de Lesseps expects, be more than 
covered. Mr. Nathan Appleton will be a director of the 
company, and will be delegated to open subscriptions in the 
United States. 

It is also announced that M. de Lesseps intends to proceed 
to Panama, by way of New York, to take out the first spade- 
ful of earth on the 1st of January, 1880. The intention is to 
have the canal open for commerce before the year 1900; a 
result we reckon to be contingent on clever financial engi- 
neering rather than on social or civil engineering, great as 
may be the problems thrown upon the resources of the last. 



American Society of Civil Engineers. 

The eleventh annual convention of the American Society 
of Civil Engineers will be held at Cleveland, Ohio, beginning 
Tuesday, June 17. From the list of topics to be considered 
and the names of those expected to contribute papers and 
take part in the discussion, it is safe to predict an enjoyable 
and profitable meeting. During the meeting the Society 
will visit Pittsburg to inspect the government works for the 
improvement of the river at that place. 

James Orton Woodruff. 

Those who were interested in the Woodruff Scientific Ex 
phdition will be pained to hear that its projector died at his 
residence in this city, June 4, of brain disease, brought on by 
the care, anxiety, and overwork connected with his great 
enterprise, which was temporarily abandoned May 8. Mr. 
Woodruff had just developed a new plan, which had been 
accepted by Prof. Clarke and others interested, when in- 
flammatioa at the base of the brain terminated hia life 
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IMPROVED FINISHING PRESS. 

The engraving represents an improved machine for finish- 
ing textile fabrics, invented by Mr. Houston. In machines 
of this kind the goods are generally passed between drums 
heated by steam, and are, besides being exposed to pressure 
and heat, subjected to a longitudinal strain in passing from 
one set of drums to the other. Besides that the heat to 
which the different portions are exposed is not equally di- 
vided, some parts being overheated and sometimes burnt, 
while others are not even completely dried. These disad- 
vantages Mr. Houston claims to have overcome in 
his machine. 

There are two large drums, A and B, through 
which steam circulates. Pand R are toothed wheels 
firmly connected with the drums. They are acted 
upon by cam wheels, o andp, respectively, on the 
shaft, n. Both cam wheels may he withdrawn and 
replaced again in position by means of the sliding 
collars, M and N. H and I are friction pulleys. 
The shaft, n, is turned by an endless screw and 
toothed wheel, receiving their motion from a belt 
and pulley. The collars, M and N, and the cam 
wheels, o and p, turn the drums in opposite direc- 
tions; one cam wheel only works at a time, the drum 
not acted upon by the cam wheel being carried along 
by the friction pulley. Thus the operator is en- 
abled to change the motion of the drum as often as 
necessary. From the drum, A, to the drum, B, a 
long sheet or band of copper or steel extends, and 
alternately winds and unwinds round both drums, 
carrying the goods along. The fabric is unrolled 
from a cylinder, T, moved solely by the tension of 
the goods as they are rolled on the cylinder, B. The 
copper band is heated on the cylinder, A, and 
catches in descending the sheet of cotton, linen, etc., 
and rolls up along with the same on the cylinder, B. 
Thus the entire surface of the goods comes in con- 
tact with the heated metal, and is equally exposed to 
the pressure exerted by the concentric sheets of cop- 
per. The goods are in no way strained, but sub- 
jected to heat and pressure only, and all folds are 
effectually removed. 

Very little attendance is necessary; one man can 
attend to several machines. — Musee de V Industrie. 



cheaper moroccos. Brush and glazed kids, bright and dull 
pebbles, maroons, and straight grains, both black and in 
fancy colors, are the designations by which most of the mo- 
roccos made are known. 

The tanning is done in the old way, and by what is 
known as the "bag" process, in which the skins are first 
sewed by hand or machine and the sumac and sumac 
liquor forced inside. The open tan process, by which sys- 
tem the skins are hung in the liquor, is being gradually 
adopted. Machinery is largely employed in the tanning and 
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MILLING MACHINE. 

We give a perspective view of a handy type of 
self-acting universal milling machine constructed by 
Messrs. Greenwood and Batley, of Leeds. As will 
be seen from our engraving, which we take from Engineer- 
ing, the machine has a deep bed supported on two short 
standards, and having cast in one piece with it the upright 
which carries the milling headstock. This headstock has a 
vertical traverse of about 10 inches, and it is provided with 
a self-acting downward feed. On the milling spindle is a 
gun metal spur wheel, into which a wrought iron pinion 
gears, this pinion being on the same shaft as a belt pulley. 
The milling saddle also carries a pair of idle pulleys, and 
the driving belt passes round these and the pulley on the 
pinion shaft, in the manner shown by our il- 
lustration, the milling headstock being thus 
free to be moved up or down without inter- 
fering with the driving gear. 

The milling saddle, which has a self-acting 
feed and stop motion, and the horizontal tra- 
verse of which is about two feet, moves on a 
slide formed on the side of the deep bed of 
the machine. On the saddle is mounted an 
accurate dividing motion, with thirteen rows 
of holes gearing up to 144 divisions. The 
dividing motion carries on its top a four 
jawed chuck taking in articles up to three 
inches in diameter, and also sufficing to hold 
a vise or other mountings. The machine is 
altogether a very handy one, suitable for a 
variety of work. We may add that one of 
these machines was exhibited by the makers 
at the Paris Exhibition last year. 



THE HOUSTON ROTARY FINISHING PRESS. 

finishing of moroccos, excepting on the finer grades, in 
which the work is still largely done by hand. With the 
general introduction of steam the drying of skins is greatly 
facilitated, and there is no such enforced dependence upon 
the eccentricities of theweather as was the case years ago. — 
Shoe and Leather Reporter. 



Cement fok Coatikg Acid Troughs. — Melt together 
1 part pitch, 1 part resin, and 1 part plaster of Paris 
(perfectly dry). 



Morocco. 

Philadelphia stands at the head of the mo- 
rocco trade of the United States. The amount 
of this kind of leather made by the thirty-two 
firms engaged in the business is placed at 
$4,000,000 annually. During the busy season 
1,080 dozen goat skins are daily turned into 
morocco; this would require at the rate of 
4,000,000 skins a year. 

The trade has gone through the financial 
crisis and recovered therefrom, notwithstand- 
ing the heavy losses. The sales for the season 
now over are ahead of those for the same 
period last year, and have been fairly satis- 
factory. The demand for brush kid has been 
heavier during the past season than was ever 
before known in the history of the morocco 
trade. The skins used are Tampico, Cape, 
Curasao, and South American, known as soft 
stock, and Patnas, Madras, and Cawnpore 
Madras, classed as hard stock. These terms 
are applied to the condition of the skin in the 
hair and before tanned. Of late years the 
European skins have been largely worked into 




UNIVERSAL MILLING MACHINE. 



A New Wind Engine. 

Mr. W. Thomson, Professor of Mechanical Engineering in 
the Iowa College of Agriculture, describes, in the College 
Quarterly, a new windmill, which has been recently con- 
structed and put in use at the above institution. 

From the following description any mechanic can con- 
struct a windmill on the Professor's plan, and according to 
his testimony it is an entire success. 

Previous to the fall of 1878, the water was forced to the 
several departments of the college by a No. 7 Knowles 
pump, running on an average of four and one half 
hours each day. The height to which the water has 
to be raised in the main building is 106 feet 7 inches 
— the amount required here being about 6,000 gal- 
lons in twenty-four hours; the other departments 
require about 2,000 gallons in the same time, which 
has to be raised to an average height of about fifty 
feet. The cost by this system (coal delivered at the 
well for $3.20 per ton, and firemen's wages being 
61 cents per day), averaged about $45 per month. 

It is evident that a wind engine would do this 
work cheaper than steam, since, in raising water, 
there is no objection to a variable motion. From a 
study of the various kinds, and their construction 
as to efficiency and durability, says Professor Thom- 
son, it was evident that the greatest efficiency of the 
acting cylinder of wind was not reached by the 
mills in use at the present time. We therefore con- 
cluded to construct one that would fulfill this con- 
dition as nearly as possible. Knowing the amount 
of work to be done, and allowing for friction in the 
pipe, ami forwaste and leakage at the different points 
along the line from which water is drawn, and as- 
suming the velocity of the wind to be fourteen feet 
per second, and that the efficiency would not be less 
than thirty-three per cent of the acting cylinder of 
wind, it was shown by calculation that a wheel 
eighteen feet in diameter would do the work and 
furnish an ample supply as long as the above velo- 
city was maintained. During the fall and winter 
this wheel was made and set in position ready for 
the work in the spring. The construction is as fol- 
lows: The arms are eight in number, made of wood 
and bolted to a spider which is keyed to the crank 
shaft. The pieces to which the vanes are fastened 
are circular arcs of iron, and are fastened to the 
arms by being bent at the ends radially and toward 
the center; bolts passing through these ends and Ihe 
arms, thus fastening them securely together. There 
are sixty-four vanes, seven feet long, four and one half inches 
wide at the center end, eleven inches at the tips, and are 
fastened to the circular arcs by clips which are riveted to the 
vanes and bolted to the circular arcs. The vanes are made 
of iron for the following reason : In order to get from the 
wind the greatest amount of work, they should be curved or 
twisted from the center to the tips, the amount of twist de- 
pending upon the length. They are also made slightly con- 
cave on the face, in order to cause the stream of air to leave 
the vane at as near a right angle as possible to the direction 
that it has when it first strikes it, and this 
curvature can be more readily given to iron 
than to wooden vanes. By making the clips 
of the proper length the desired amount of 
twist was given to them, the angle at the cen- 
ter being about 45° and at the tips 25° to the 
plane of rotation. That this form of vane is 
instrumental in taking from the wind the 
greater part of its living force, is evident from 
the fact that back of the wheel, even when a 
high wind prevails, there is but little motion 
in the air discernible. In order to make the 
wheel strong and rigid, it is trussed by half 
inch rods in front and back of the arms. The 
shaft is two and one-eighth inches in diame- 
ter, and has a crank forged on it with bearings 
on both sides of the crank. These bearings 
are on a large hollow cylinder, through which 
the connecting rod passes to the pump rod, 
which is made of one inch iron pipe and an- 
swers well, as it can be readily connected and 
disconnected when desired. 

The pressure on the pump due to the height 
is 481b. per square inch; this is shown by 
calculation and also by a pressure gauge at 
the surface of the water in the spring. This 
gives a pressure on the crank of 336 lb., the 
diameter of the pump barrel being 3 inches 
and stroke 6 inches; the force of the wind at 
the assumed velocity and efficiency would be 
560 lb., and the corresponding velocity of ro- 
tation is about twenty revolutions per minute ; 
amount of water raised, twenty barrels per 
hour. The amount of water raised is much 
more than these figures would indicate. It is 
also evident from the performance of the wheel 
that a less velocity than that assumed will run 
it, and it is often remarked that that mill will 
run without wind. 

If only one half of the above result was 
obtained, it would still pay to run the mill in 
connection with the steam pump; but since 
the first of March, the amount required has 
been furnished by the mill with the exception 
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of a few hours' run with the steam pump. The amount 
saved over the old system is not less than $35 per month. 

The problem of economy so far, then, has been solved 
and that of efficiency practically demonstrated. 

— i » i »■ 

Moss on Grass Lawns. 

It is generally thought that a damp, undrained bottom 
is the cause of moss on grass lawns, but by some it is regarded 
as proceeding in a great measure from poverty of the soil, 
for where grass grows freely this parasite is rarely if ever 
found. To effect a riddance of this pest 
there is nothingequalto fresh-slaked lime and 
wood ashes mixed — so writes a correspondent 
in Laud and Watei — which, he states, not 
only kill it and cause it to shrivel up, but 
have a most beneficial result on the lawn by 
stimulating the natural herbage. Where this 
is really poor and needs assistance I would 
strongly recommend the use of both the above 
named, together with the addition of soot and 
finely sifted soil, which mixture is far better 
than guano, nitrate of soda, or other patent 
manures, that force too much growth for a 
time, only to be succeeded by increased ex- 
haustion soon after. The first proceeding, 
however, to cure a mossy grass path should be to scarify 
it well over with an iron toothed rake, followed by a 
good sweeping after with partly used-up brooms, which will 
make way for seeds to be sown, and these should be worked 
in by using the rake as before. This done, the soil mentioned 
and the ingredients with it will then come in for affording 
an additional covering, under which it will germinate, and, 
once through, make rapid progress. 



NEW COMBINATION TOOL FOB MERCHANTS. 

The accompanying illustration will scarcely need explana- 
tion, as the merits and usefulness of the article will readily 
be seen by those who have frequently to pack or open boxes 
or packages of merchandise. The tool combines in very 
simple form a hammer pincers, and wrench. When it is 
used as a nail extractor a driver, which is not shown in the 
engraving, is used for forcing the jaws into the wood. 

This tool seems to combine the advantages of the more 
costly implements for a similar purpose. It was recently 




Etna in Eruption. 

At the beginning of the current month great anxiety pre- 
vailed with regard to the rapid increase in the volume of lava 
pouring out of the craters of Mount Etna. Craters had 
formed on two slopes, and a double eruption was in progress. 
On the night of May 28 a number of brilliant balls of Are 
were thrown to a great height and burst aloft like rockets, 
emitting a fiery shower. 

Later, fresh craters opened, endangering Bianca Villa, 
Randazzo, and Castiglionc. Clouds of ashes overhung Pied- 
mont, which was in almost total darkness. The Aci Reale 
and Catania Road was blocked and considerable damage had 
been done. 

By the 2d of June a considerable portion of the bed of the 
Alcantara River had been covered by the lava. The damage 
to agriculture was already very serious. The inhabitants 
had been forced to abandon the village of Majo. Many large 
and valuable estates had been destroyed. The four main 
craters continued to pour forth streams of lava, while many 
of the smaller ones had become inactive. The stream of lava 
which had interrupted the road at Passa Pescaro was half a 
mile wide and a hundred feet deep. 

— ■<<>>»■ . 

IMPROVED WINDOW CORNICE. 

Any one who has had occasion to change his residence 
knows too well that what will do for one house will not an- 
swer for another. The furniture, carpets, and fixtures need 
remodeling to adapt them to their new situation. Not the 
least among annoyances is the variation in the width of win- 
dows, necessitating a change of shades and curtains and also 
of cornices, the latter being usually fully as expensive as 
either of the other items, and incapable of being adapted to 
a window narrower or wider than it 
was originally designed for. 

To obviate these difficulties as well 
as to enable makers and dealers in win- 
dow cornices to fit any kind of window 
without making a cornice especially for 
it, Mr. James W. Campbell, of No. 9 
Baxter street, New York city, has de- 
vised the extension cornice shown in 
the accompanying engraving. 

It consists of two thin mouldings, 
fitted one over the other, and arranged 
to slide and thereby lengthen or shorten 
the cornice to adapt it to any window. 
The vertical pieces or trusses are at- 
tached one to the inner end of each 
sliding piece, and they arc split at their 
upper ends, and provided with a clamp- 
ing screw, by means of which the parts 
may be fixed after they are properly 
adjusted. The trusses are lined with 
felt or flannel, as shown in Fig. 3, to 
prevent marring the face of the mould- 
ings. Fig. 1 shows the cornice closed 
together. In Fig. 2 it is represented as 
extended. 

These cornices are not restricted to 
any particular style of moulding or 
finish, and their form is always sym- 
metrical. Further information may be obtained from the 
patentee, whose address is given above. 

« m» 

The Mexican Exhibition in Doubt. — The work of pre- 
paration for the proposed Mexican Exhibition has been 
stopped, and it is believed that the Mexican Cabinet has 
determined to abandon the enterprise for lack of means. 



SMITH'S COMBINATION TOOL. 

patented, and is being manufactured by Messrs. W. K. 
Smith* Co., of Kirkville, Mo. 

— ' • > » 

A NEW SCUFFLE HOE. 
The improved implement shown in the accompanying en- 
graving is designed to take the place of the ordinary hoe in 
various gardening operations, but it is more especially 
adapted to such work as the cultivation of the strawberry 
and other similar plants, and to weeding onions, etc. 
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MTTNSON'S SCUFFLE HOE. 



The implement has been used for a number of years by 
the inventor in his own market garden, where he has proved 
to his own satisfaction that the men who use it can accom- 
plish three times the work possible with an ordinary hoc. 
It may be used as a subsoiler, as it will readily break up the 
soil to a depth of five inches without great exertion on the 
part of the user, and it is stated that it is not at all difficult 
to make, in ordinary soil, strokes of five feet. It answers an 




The great advantages possessed by this implement over 
others of its class are that it may be used without bending 
the back, and much less force is required to work it. 

The general appearance of the scuffle hoe is shown in the 
engraving. The blade is diamond-shaped, and is curved, 
having its convex surface uppermost. The edges are beveled 
or sharpened, and the curved shank which receives the 
handle is secured to the center of the blade. 

This invention was recently patented by Mr. T. V. Mun- 
son, of Denison, Texas, from whom further information 
may be obtained. 

■»■ »■» 
ENGINEERING INVENTIONS. 
Messrs. Philo A. and Ira S. Knapp, of Dan- 
bury, Conn., have invented an improved cut- 
off for steam engines in which the valve is 
arranged so that it will close the live steam 
port at one third, half,or two thirds of the 
stroke, while the exhaust port remains open 
to the end of the stroke. 

An improved railroad gate has been pat- 
ented by Messrs. Henry Hahn and Anderson 
L. Gaston, of Gainesville, Texas. It is in- 
tended to fill up the gaps in fences ciossing 
the railway track. It is lowered by the pass- 
ing trains from either side, and is raised as soon as the train 
has passed over it. 

Mr. Henry Ruse, of Baltimore, Md., has patented an im- 
provement in railway ties. In a track formed with these 
ties two permanent clamping lugs of any one tie project in 
the same direction, but are arranged upon opposite sides of 
the rail from the permanent lugs of the next tie. The in- 
ventor also provides a peculiar locking device, by which im- 
portant advantages are secured. 

An improved car coupling has been patented by Mr. Geo. 
W. Cushing, of Sedalia, Mo. The object of this invention is 
to furnish a more efficient and durable substitute for the 
plate springs and other devices that are now used on that 
class of draw hooks that require side pressure to retain them 
in position. 

Color Blindness. 

That the prevalence of color blindness among railway em- 
ployes, and the consequent danger, were not overrated by us 
in our early articles on this subject, continues to receive 
abundant confirmation. Dr. Keyser, of Philadelphia, ac- 
cording to the Railway Review, has examined the eyes of the 
train hands of three Philadelphia railways, and finds that 
three and one half per cent are color blind. These cannot 
discern the difference between colors; and in addition there 
are eight and one half per cent who can distinguish colors, 
but cannot distinguish shades of the same color apart. There 
are thus twelve per cent who have not that quickness and ac- 
curacy of perception of colors which should be considered 
absolutely necessary in the railway service, as long as signal- 
ing is done by means of colored lights. It is fair to presume 
that general investigation would show about the same 

results. 

■♦ i « i »■ 

A Great Russian Telescope Projected. 

At a meeting of the Naval Institute in Washington, May 

29, Professor Newcomb stated that he has received letters 

from Otto Struve, Director of the Pulkowa Observatory, 

announcing that the Russian Government has voted 250,000 

rubles for the construction of the largest telescope that 

can be advantageously made, including the building in 

which to mount it. The object glass 

is intended to be between thirty inches 

and three feet in diameter, if the glass 

makers find it practicable to cast a disk 

of this size of the necessary evenness 

and purity. 

It has not yet been decided who shall 
undertake the most difficult part of 
the work, the grinding of the glass; 
and before deciding it Strunc intends 
to visit this country in order to examine 
the Washington and other great tele- 
scopes made by Alvan Clark & Sons. 
He will probably arrive here for this 
purpose some time during the summer. 
Should his examination prove satisfac- 
tory he will be ready to open nego- 
tiations with the Clarks for the work 
if he is sure it will be done enough 
better to warrant the risk of sending 
the glass twice across the Atlantic. 



CAMPBELL'S IMPROVED WINDOW CORNICE. 

excellent purpose in weeding onions and other plants grow- 
ing in drills or rows, as it completely uproots the weeds and 
renders unnecessary any work with the hands. As a straw- 
berry hoe it may be pushed around and under the vines with- 
out injuring them, and by inverting the blade it forms an 
efficient runner cutter, and it may also be used to set run- 
ners to root. 



molecular Oscillations. 

M. Raoul Pictet, of Geneva, one of 
the two chemists who not long ago 
were so brilliantly successful in lique- 
fying hydrogen, has recently been en- 
gaged in researches which deal with 
some of the most delicate problems in 
molecular physics. He has endeavored to determine the 
length of the molecular oscillations of a body subjected 
to the action of heat. No explanation is given as to the 
method of calculation employed, but M. Pictet arrives at 
the remarkable result that the product of the length of 
molecular oscillation by the temperature of fusion is con- 
stant in all solid substances. He adds that the higher the 
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temperature, the shorter are the oscillations. Here are 
some of the figures: Selenium, 3 '7, lead, 3 '3, zinc, 3 -5, 
silver, 3'8, copper, 3'4, gold, 3'4, iron, 3'3, platinum, 3-6. 
These numbers are evidently near enough together to war- 
rant the statement that the law of constancy is here verified 
with conditions of exactness comparable to those which 
Dulong and Petit declared satisfactory in their researches 
on specific heats. 

« hi » — — 

RECENT MECHANICAL INVENTIONS. 

A machine for laying bands or stripes of color around 
broom handles, which does its work rapidly and neatly, has 
been patented by Mr. Solomon Lang, of Schenectady, N. Y. 
The machine is fitted to carry two handles and two sets 
of striping brushes, which act alternately, so that while one 
handle is being striped the other may be removed and re. 
placed by another. 

Messrs. A. H. Simms, of Nixburg, and J. L. Porter, of 
Rockport, Ala., have patented an improved rope measur 
ing machine. It consists in the arrangement of a measuring 
wheel provided with an alarm device for indicating its revo- 
lutions, and in a semicircular receptacle for containing the 
rope to be measured. 

Mr. John G. Meeker, of Danbury, Conn., has patented an 
improved machine for filling and hardening hat bodies and 
other fabrics. The invention consists in forming ribs of 
hempen rope upon the opposite working faces of the filling 
roll and apron of a machine for fitting and hardening hat 
bodies. 



American Hardware In British Colonies. 

The Ironmonger continues to lecture the English manu- 
facturers for their apathy in not bestirring themselves to pre- 
vent the introduction of American manufactures into the 
British colonies. 

There would appear to be much reason, says the editor, for 
fearing that English manufacturers are not even yet fully 
alive to the extent and nature of the competition they have 
to meet and fight. Through our own columns, for instance, 
attention has repeatedly been called to the subject, and we 
have been careful to give, from time to time, the latest and 
most authentic information obtainable. It has been shown 
more than once that our colonists in Australia, New Zealand, 
the Cape, and elsewhere are rapidly developing an amount 
of business in American hardware which was not even con- 
templated half a dozen years ago. They arc well and at- 
tentively served by the manufacturers of the United States, 
and appear to be disposed to transfer to them many of their 
commissions. They tell us directly, or indirectly, that they 
are more thoroughly satisfied by their new providers than 
by our own traders, and we cannot blame them, therefore, 
if they continue to divert their favors into transatlantic 
channels. They would, and do, prefer to have English 
made goods of all kinds, but they find that the patterns, 
finish, and packing of the Americans are frequently so su- 
perior that they are literally compelled to cease doing busi- 
ness with us. In not a few instances they still send their 
indents to England, but they specify American goods, and 
decline to be put off with any others. They are, as our 
correspondent tells us, often charged nothing for packages, 
and have everything so carefully wrapped up or boxed, 
marked, and labeled, that they find far less trouble in re- 
tailing the goods than those sent to them from this country. 
We have before remarked that there is not the slightest 
reason why this state of things should continue. We are 
able to compete successfully with the whole of the outside 
world, either as regards quality, quantity, or price, and it 
ought not to be publicly stated that we do not do so. We 
have every advantage on our side, and it is nothing less than 
a notorious scandal if we neglect our opportunities any 
longer. As a nation we arc compelled to manufacture, and 
inasmuch as we produce immensely in excess of our internal 
consuming powers we must continue to export the surplus. 
It is, therefore, not merely our interest, but an absolute ne- 
cessity, that we should consult the tastes and requirements 
of our customers, and by the exercise of enterprise, tact, 
and progressive tendencies, keep ourselves in that foremost 
position we have so long held. The time for apathy, indif- 
ference, and adherence to obsolete patterns or practices has 
gone by, never to return. The recognition and full appre- 
ciation of these facts ought to be sufficient to put our manu- 
facturers and merchants on their mettle to such an extent as 
to render the continuance and repetition of these complaints 
impossible and unnecessary. 



Copper and Iron Lightning Conductors. 

What should be the relative sectional areas of lightning 
rods in order that neither metal should be more liable to 
fusion by the passage of an electrical discharge through it 
than the other? Mr. R. S. Brough (whose recent death in 
India we regret to announce) has answered this question in 
the May number of the Philosophical Magazine. The relation 
usually given— viz., that an iron rod should have four times 
the sectional area of the copper rod— is based on the fact that 
copper conducts electricity six times as well as iron, while 
the melting point of iron is about 50 per cent higher than that 

of copper, and -— = 4. This simple treatment is incomplete, 
1 '5 

because it neglects the following important factors: (1) The 
influence of the rise of temperature in increasing the electri- 
cal resistance of the metal; (2) the difference between the 
specific heats of the copper and iron; and (3) the fact that 



the iron rod being made several times more massive than the 
copper rod, it will require a proportionally greater quantity 
of heat to increase its temperature. Taking these considera- 
tions into account, Mr. Brough finds that the sectional area 
of an iron rod should be to the sectional area of a copper rod 
in the ratio of 8 to 3. For the same efficiency iron rods are 
therefore cheaper than copper rods. 

■ < i » m 

PREVENTIVE FOR SLIPPING BELTS, 
Mechanical engineers and users of machinery know only 
too well that all belts slip more or less, thereby occasioning 
a loss of both power and motion as well as the wearing of 
the belt. Several remedies have been suggested and tried 
such as the application of rosin and other adhesive sub- 
stances to the belt or pulley, but none of them, so far as we 
are aware, with the exception of the device shown in the 
accompanying engraving, have proved of any practical 
value. In fact the application of adhesive substances is 




Fig. l.-SUTTON'S PATENT PULLEY COVER. 

productive of a direct loss of power, and injury to the belt. 
To secure the required amount of friction by tightening the 
belt brings greater pressure and consequent friction upon 
the journals and increases the strain and wear on the belt. 

The pulley cover shown in the engravings is designed to 
obviate all of these difficulties and greatly increase the trans- 
mitting capacity of both belt and pulley. It is simply a flat 
endless band of elastic rubber and canvas, made about one 
' inch to the foot shorter than the circumference of the pulley, 
! with the inside face unvulcanized. It is stretched around 
| the pulley and cemented fast. 

The manner of applying the cover is shown in the en- 
' gravings. After cleaning the pulley the cover is clamped to 
j the upper part of the pulley by means of an ordinary hand 
screw, then a number of rods arc inserted in the cover and 
placed against the rim of the pulley, as shown in Fig. 1. 
Three or more men, taking one rod in each hand, stretch the 
covering outward and place it on the pulley, as shown in 
Fig. 2 ; then all of the rods but one are removed, and the 



components thereof are not crystallized substances. As 
this was contrary to the opinion held by certain authorities 
on such matters, he had been led to give the subject further 
consideration, and he was now prepared to sustain his origi- 
nal assertion, although it was at first based simply upon 
analogy. He believed that in the inorganic, as in the organic 
kingdom, no plastic substance is crystallized. The substances 
pholerite and necrite, which have indeed the same quantita- 
tive and qualitative composition as the plastic kaolinite, are 
indeed crystalline, but these are simply cases of polymcrism. 
In the course of his investigations on the nature of clays lie 
had studied the sediment thrown down by slightly turbid 
river water. If portions of this substance be again dissolved 
and the redeposit examined under microscope, it will be 
found to present the appearance of starch. The granules are 
transparent, and may be examined by polarized light, when 
it will be found that they are not at all crystallized. Further 
investigations of the subject are promised. 

m i t i m 

Emigration to the United States. 
Probably from its comparative nearness, and the social 
and personal freedom it promises, as well as from the fact 
that so many of the working classes have " some friend or 
brother there," emigration to the Transatlantic Republic has 
always been much in excess of that to our own colonies, 
even to the adjacent Dominion. But for some years there 
has been a great commercial depression in the United States 
as in the United Kingdom, and during the past quinquennial 
period as much slackness in emigration as in everything 
else. The turn of the tide has, however, come at last, and 
it is doubtless a sign that a decided improvement has set in 
over the water. Both from the Clyde and Mersey, as well 
as from other less important havens, flocks of emigrants are 
leaving these shores. Nearly 11,000 persons left Liverpool 
to go into voluntary exile last month, of whom 8,931 were 
bound to the United States, 1,723 to British North America, 
and only 48 to Australia, 6,015 altogether over those of 
March, and 4,090 over the corresponding month of last year; 
while during the present May there is every prospect of 
numbers leaving several thousands in excess of the corre- 
sponding month for many years past. Of the April emi- 
grants, 5,348 were English, 1,546 Irish, and only 58 Scotch. 
— Iron. 




Fig. 2,-PTJLLEY COVER, 

hand screw is taken off ; cement is placed between the cover 
and the pulley as the remaining rod is rolled around the pul- 
ley under the cover. When all sides of the pulley have been 
cemented the rod is removed, and the cement is allowed to 
dry. 

The manufacturers assert that this cover effects a great 
saving in power, and that a pulley having this cover applied 
has at least double the capacity of a plain pulley of the same 
dimensions. 

Further particulars may be obtained from Joseph 
Woodward, room 11, 55 Liberty street, New York (P. O. 
box 3419). 



The Nature or Plastic Substances. 

At a recent meeting of the Philadelphia Academy of 
Natural Sciences, Dr. Kocnig referred to a statement made 
by him some time ago when speaking of the composition 
of the so-called mountain soap of California, that the plastic 



Phosphorescent Photographs. 

To Mr. Woodbury's inventive ingenuity we owe this plan, 
which has been tested, and is a practical success. The 
method he employs is known as the "dusting-on " process. 
It consists in coating a plate with a preparation of dextrine, 
honey, and bichromate of ammonia, which, exposed under 
a negative, becomes hardened, where it is subjected to the 
action of light, through the transparent parts of the nega- 
tive, remaining tacky where it is protected from the action 
of light by thedenserparts of the negative. After exposure 
under a negative, the film, as it will be seen, is tacky in the 
lights of the picture, but hard and dry where light has acted 
on the shadows. The lights are therefore adhesive and 
tacky, retaining any fine powder which is dusted in or 
rubbed into the moist surface. At this point comes in the 
essential novelty. The powder to be used must be a phos- 
phorescent substance. One of the best known and available 
is sulphide of calcium. A powder of this substance is applied 
to the image formed on the adhesive film, and sticks to it in 
due gradation of the tackiness, as regulated by the action of 
light which passed through the negative. An image of sul- 
phide of calcium is thus formed, which, the powder being 
nearly white, is scarcely visible by daylight, but if the image 
be submitted for a time to sunlight, or bright daylight, or 
brilliant artificial light, and then taken into the dark, pre- 
sents a luminous picture, somewhat startling, indeed, in the 
case of a portrait. 

A variety of substances possess this phosphorescent qual- 
ity: sulphides of barium, calcium, and strontium displaying 
it in the most marked degree; fluorspar, carbonate of lime, 
pearls, diamonds, phosphate of lime, arseniate of lime, and 
other substances, all showing in their degree this capacity of 
absorbing light and radiating it in the dark. The Bologna 
stone, consisting of sulphide of barium, displays this pro- 
perty in a marked degree. The old Italian cobbler to whom 
tradition assigns the discovery of the property of this stone, 
and its use to astonish his friends and neighbors, prepared it 
by heating red hot with charcoal a piece of sulphate of 
baryta, found plentifully in the neighborhood of Bologna. 
Sulphate of baryta made into a firm paste with gum, or with 
flour and water, and calcined, will produce the substance. 
It should be kept sealed in a stoppered bottle. 

The phosphorescent property has been utilized in America 
for the production of luminous clock and watch faces, which 
readily show the hour in the dark. Professor Morton, in the 
Scientific American, points out the possibility of super- 
seding gas or other incandescent substances as means of illu- 
mination by having the walls of a room treated witli a phos- 
phorescent substance, which might absorb sufficient light 
during the day to serve for illumination at night. Dr. Phip- 
son points out that a whitewashed cottage exposed during 
the day to strong sunlight sometimes shines at night with a 
brilliant phosphorescent light; pure lime or a mixture of 
lime and nitrate of lime possessing the property in question. 
The substance used in preparing luminous clock faces is sul- 
phide of calcium, sometimes known as Canton's phosphorus, 
Canton having prepared it by heating a mixture of three 
parts of calcined oyster shells with one part of sulphur to an 
intense heat for an hour. It. may also be formed by heating. 
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gypsum with charcoal. The most refrangible or actinic 
rays are most active in producing this phosphorescence, or 
fluorescence. 

Mr. Woodbury, so far as we know, is the first to give this 
property a practical purpose in photography. He applies 
the sulphide of calcium in powder to the image formed by 
light on a surface possessing an elective degree of tackiness, 
and the image being so formed and submitted to the action 
of sunlight, or even a good artificial light, presents a lumi- 
nous picture in the dark. Used with judgment, such por- 
traits may be found very interesting, while, perhaps, noth- 
ing could be more ghastly than the unexpected presentment 
of such a portrait of a deceased friend. 

To those of our readers who may desire to study the ques- 
tion of phosphorescence generally in connection with this 
subject, we cannot recommend any better assistance than 
the very interesting work on " Phosphorescence, or the Emis- 
sion of Light by Minerals, Plants, and Man," issued by Dr. 
Phipson a few years ago. — Photographic News. 

PRACTICAL DIVISIBILITY OF THE ELECTRIC LIGHT. 

[Continued from first page.) 

A single electric lamp placed near the current generator 
supplies light for a building or a street. This lamp is sur- 
rounded by a system of lenses and reflectors forming a 
chamber of light, as represented in Pigs. 3 and 3. These 
lenses concentrate the whole of the light into as many beams 
of parallel rays as there are faces in the chamber. In this 
form the light may be projected through long distances. 
The intensity of the light when not condensed is inversely 
proportional to the square of the distance from the source of 
light, but when the light is projected in parallel rays and is 
prevented from radiating, its intensity remains unchanged, 
except perhaps a small loss by the absorption of the atmo- 
sphere. 

Prom every face of the chamber of light a box or pipe 
projects, which incloses the light beam. These pipes are 
laid along the streets, us seen at T in the larger engraving, 
and they are placed along the walls and floors of the build- 
ing. 

At every side street a smaller pipe branches out of the 
main one, and at their junction there is a reflector, which, 
by its size and position, will divert into the side street any 
desired percentage of the entire light. By means of this de- 
vice every street in a city may be provided with one or more 
pipes carrying a certain amount of light that is always con- 
trollable by merely changing the position of the reflectors. 
This arrangement may be compared to valves and water 
gates of a system of water distribution. 

Service pipes lead from the street pipes to the lamp posts 
and to the buildings, and at the intersection of the service 
pipes with the street mains there is a reflector, the size of 
which will determine and control the amount of light sup- 
plied by the service pipe. 

The larger engraving shows, at T, the street main pipe 
and light beam, A. B is a reflector or totally refracting 
prism, which sends a portion of the main beam of light into 
the service pipe, B C, which, in the present case, supplies 
both the street lamp and the building. Another reflector or 
prism, b, bends a portion of the supply beam upward into 
the lamp post; this vertical beam strikes a reflector of suita- 
ble shape, which diffuses the light as may be required, the 
manner of diffusion depending of course on the form of the 
reflector. 

The horizontal light beam, B C, reaches the vertical sup- 
ply pipe, C P, laid along the wall of the building, and the 
reflector at the juncture of these two pipes bends the beam 
upward. 

At D, E, P, there are other reflectors, each of which, ac- 
cording to their size and position, will bend horizontally the 
amount of light required for each floor. These smaller 
beams are projected through pipes laid along the floor joists. 
The horizontal beam, D d, is partly intersected by a reflector 
at /, which bends downward a portion of the beam which 
enters the room below through a diffusing lens (shown in 
detail in Pigs. 4 and 5), called by the inventors a secondary 
lens, which sheds the light in any predetermined direction, 
according to the shape and curvature of the lens. The re- 
maining portion of the beam passes on to illuminate other 
rooms, including the hall above, which receives its portion 
from a reflector at d. 

The arrangement just described is duplicated on the other 
floors and modified to conform to the varying requirements 
of the different stories. 

When it is desired to distribute light to rooms not in line 
with the main pipes, a double reflector may be used to divide 
the principal beam into two lateral ones, which will illumi- 
nate two or more adjoining rooms. 

It will thus be seen that all of the rooms in a building may 
by illuminated by a single beam, and that the light may be 
divided without material loss. The reflector, B, controls 
the supply of light for the entire building, and the amount 
of light may be regulated or it may be shut off altogether by 
moving the reflector. In like manner the reflectors, D E, 
will control the light for their respective floors. If they are 
stationary the percentage of light for each floor will be con- 
stant, but if either of them is arranged to slide into and out 
of the light tube, it will vary the amount of light supplied 
to the corresponding floor at the expense of the other floor. 
The light in any of the rooms may be increased or dimin- 
ished in a similar way. The reflectors are sometimes ar- 
ranged to slide laterally, so as to increase the light or de- 
crease it to a mere glimmer, or even shut it off altogether 



without affecting the light supply of the other rooms. In 
the .left hand rooms there are at m m' m" cords or handles 
connected by cords or wires to the prisms or reflectors, 
which, being pulled or turned more or less, will slide the 
prisms or reflectors; in this way the light may be perfectly 
controlled with less effort than is required to turn a gas 
key. 

The secondary lenses, which are shown in detail in Pigs. 
4 and 5, are made movable, and a set of two or more of them 
is supplied to every room. These lenses are moved by the 
cord, P, which is connected with one of the handles, m. By 
moving the handle either of the lenses may be brought into 
line with the beam of light. These lenses will diverge the 
light more or less according to their curvature, so as to illu- 
minate a part or all of the floor, or the entire floor and as 
much of the walls as may seem desirable. 

The lenses, in addition to the sliding motion, have a 
swinging motion, by means of which the light may be pro- 
jected in any required direction, rendering it unnecessary to 
place the table exactly under the lens. The inventors state 
that these lenses will answer for all household purposes, and 
that by means of lenses of different kinds a very wide range 
may be given to this system of lighting; for example, if a 
condensing lens is employed the light will be concentrated 
at a single point, so that it may be used to advantage by the 
microscopist. If no lens is employed the beam of parallel 
rays may be used in the magic lantern and in other appa- 
ratus for projection. It may also be employed in philoso- 
phical experiments, in medical examinations, and surgical 
operations. There are many branches of industry, now re- 
quiring daylight, which could be conducted in the night by 
means of the condensed light. 

Another advantage in this system is that the color of the 
light, as well as its intensity, may be readily modified by 
means of colored glass slides. This is especially convenient 
in photography, where lights of different colors and of dif- 
fering actinic power are required. This feature will also 
render the light valuable in treating ophthalmic diseases at 
home and in hospitals. There are many uses to which this 
system of lighting seems adapted, which, for want of space, 
cannot be mentioned. 

As to economical advantages it will be noticed that regu- 
lators or lamps are entirely dispensed with, and that attend- 
ance is consequently not required. 

Another important feature is that a large generator of elec- 
tricity may be employed, thereby greatly reducing the cost of 
the production of the electrical current. The loss conse- 
quent upon the use of electrical conductors is entirely avoid- 
ed, as the single lamp needed is located near the generator, 
permitting of the use of a short and thick conductor having 
practically no electrical resistance. 

A great advantage in having only a single lamp for a large 
system is that a vacuum may be maintained in the chamber 
of light without difficulty, thereby preventing the rapid com- 
bustion of the carbon, which always occurs when the electric 
arc is maintained in air. The cost of the carbons, as well as 
the labor of replacing them, which, in the ordinary electric 
regulators, is something considerable, is entirely avoided. 

Besides being adapted to the illumination of large and 
small areas, this system of lighting appears peculiarly suited 
to certain applications for which other lights are totally un- 
fit; for example, mines may be safely illuminated without 
fear of explosion and without increasing the temperature or 
vitiating the air. In warehouses, storerooms, powder works 
and magazines, chemical factories, and the like, this system 
can be used with perfect safety. It is also adapted to the 
illumination of railroad tunnels and similar places. 

Messrs. Molera & Cebrian exhibit some very flattering 
figures based upon an expenditure of twenty horse power, 
which, as we have already learned, is not sufficient to ob- 
tain the most advantageous results. They claim that they 
are able to produce by their system 195 lights per horse 
power giving a light equivalent to 1,958 candles, and that 
the cost of lighting is less than one twentieth the cost of gas. 

The lamp used in connection with this system is so clearly 
represented in the engraving as to require little explanation. 
Fig. 2 is a perspective view, and Pig. 3 is a vertical sec- 
tion. 

Chamber G, before referred to as the chamber of light, is 
surrounded on the sides and top by lenses, L. At the bot- 
tom there is a concave reflector, II, and at the center two 
carbon rods converge. These rods are supported by pistons 
or floats in inclined tubes, J, which are connected at their 
lower ends by a horizontal tube communicating with the 
spring acted bellows or cylinder, K. The tension of the 
spring that draws the top of the bellows down, may be 
changed by revolving the small windlass, S. 

The top of the bellows is iron, and above it is supported 
an electro-magnet, which is in the electrical circuit. The 
carbons pass between conducting surfaces, and are also in 
the electrical circuit. The tubes, J, as well as the horizon- 
tal tube and the bellows, are filled with a suitable liquid. 
As the current passes from one carbon point to another the 
core of the electro-magnet becomes magnetized and attracts 
the head of the bellows with more or less force, maintaining 
a uniform light by governing the distance between the car- 
bons by displacing the liquid in the tubes and throwing the 
pistons or floats up or down, according to the strength of the 
current. 

Should the current cease the spring draws down the head 
of the bellows and the points of the carbons touch. When 
the current is too strong, the top of the bellows is attracted 
upward, and the carbons separate. 



Rats In Brazil. 

Mr. Orville A. Derby contributes to the Bio News some in- 
teresting information on the plague of rats in Brazil. Prom 
time to time in all parts of Brazil the plantations are subject 
to the depredations of armies of rats that issue from the for- 
ests and consume everything edible that comes in their way. 
During a recent excursion in the province of Parana Mr. 
Derby found an almost universal lack of corn throughout the 
province, due to such invasion of rats, by which almost the 
entire crop of last year had been destroyed. This invasion, 
or plague as it is called, is said to occur at intervals of about 
thirty years, and to be simultaneous with the drying of the 
taquara, or bamboo, which everywhere abounds in the Bra- 
zilian forests. The popular explanation is that every cane 
of bamboo sprouts with a grub, the germ of a rat, within it, 
and that when the bamboo ripens and dies the germ be- 
comes a fully developed rat and comes out to prey on the 
plantations. 

An educated and observant Englishman, Mr. Herbert H. 
Mercer, who has resided a number of years in the province 
and had an opportunity of studying the phenomenon, fur- 
nished Mr. Derby the following rational and curious explana- 
tion: The bamboo arrives at maturity, flowers, and seeds at 
intervals of several years, which doubtless vary with the dif- 
ferent species. The period for the species most abundant in 
Parana is thirty years. The process, instead of being simul- 
taneous, occupies about five 3 T ears, a few of the canes going 
to seed the first year, an increased number the second, and 
so on progressively, till finally the remaining and larger por- 
tion of the canes seed at the same time. Each cane bears 
about a peck of edible seed, resembling rice, which is very 
fat and nourishing, and is often eaten by the Indians. The 
quantity produced is enormous, and large areas are often 
covered to a depth of five or six inches. After seeding the 
cane dies, breaks off at the root, and falls to the ground, the 
process of decay being hastened by the borings of ltvrvee which 
live upon the bamboo and appear to be particularly abundant 
at seeding time. These larvse have doubtless given rise to 
the story of the grub developing into a rat. New canes 
spring up from the seed, but require seven or eight years to 
become fit for use, and thirty to reach maturity. 

With this sudden and constantly increasing supply of 
nourishing food for a period of five years, the rats and 
mice, both of native and imported species, increase extra- 
ordinarily in numbers. The fecundity of these animals is 
well known, and the result after four or five years of an un- 
usual and constantly increasing supply of excellent food and 
in the absence of enemies of equal fecundity, can readily be 
imagined. The last of the crop of seed being mature and 
fallen to the ground, the first rain causes it to decay in the 
space of a very few days. The rats, suddenly deprived of 
food, commence to migrate, invading the plantations and 
houses and consuming everything that does not happen to be 
repugnant to the not very fastidious palate of a famishing 
rodent. If this happens at the time of corn planting, the 
seed is consumed as fast as it can be put into the ground. 
Mr. Mercer, who plants annually about fifty acres of corn, 
replanted six times last year, and finally gave up in despair. 
The mandioca is dug up; the rice crop, if it happens to be 
newly sown or in seed, is consumed, as is also everything in 
the houses in the way of provisions and leather, if not care- 
fully guarded in tin trunks. 



A Permanent Exhibition in Boston. 

It is reported that the New England Manufacturers' and 
Mechanics' Institute is completing the erection of a suitable 
building for the permanent exhibition of the industrial pro- 
ducts of New England, with stated fairs and special exhi- 
bitions. The proposition is to make each exhibitor pay a 
small rental for the space occupied, and to distribute the in- 
terest in the undertaking as widely as possible throughout 
New England, the shares being put at twenty-five dollars, 
and no one man allowed to take over four shares. A fair 
will be held as soon as a place and funds are secured, and 
thereafter annually, beginning the first Wednesday of Sep- 
tember. 

When America was Named, 

The Lenox Library, in this city, is very rich in old books, 
many of them relating to the discovery of America. Among 
these is the " Cosmograpliias Introductio" of Hylacomylus, 
printed in 1507, in which the name of America was first sug- 
gested for this continent. "Hylacomylus" was the Hellen- 
ized form of the name of Martin Waltzmuller, a professor in 
the gymnasium of St. Die, in Lorraine. In this " Cosmo- 
graphios Introductio," on the fifteenth leaf, appears the sug- 
gestion which named the continent, of which the following 
is a translation: "But now that those regions have been 
more extensively described and another fourth part has been 
discovered by Americus (as will appear in the sequel) I do 
not see why it should not be named America, that is the land 
of Americus, after its discoverer, Americus; a man of sa- 
gacious mind, since both Europe and Asia took their names 
from women." The popularity of this early geography led 
to the immediate adoption of its author's suggestion, and the 
new continent was called America by other writers. 
• ■♦ ( «>«» 

Cube for Hiccough. — Under this title Dr. Grellet, of 
Vichy, states that he has never failed in immediately reliev- 
ing hiccough, i. e. , not dependent upon any appreciable mor- 
bid condition, by administering a lump of sugar imbibed 
with vinegar. — Revue Medicate. 
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A Careless Meteor. 

In the northwest corner of Emmett county, in the town- 
ship of the same name, State of Iowa, bordering Minnesota 
State line, a meteor of unusually large dimensions recently 
fell. A correspondent of one of our Western contempora- 
ries, who has visited the place, thus describes the meteor 
and the scene attending its descent: 

It was about 5 o'clock in the afternoon that a terrible, in- 
describable noise was heard, scaring the cattle and terrify- 
ing the inhabitants for twenty miles about. There was a 
line of yellow-reddish smoke-colored haze, inside of which 
was an infernal rumble, as, at the rate of fifty miles a 
second, this strange, howling monster, or wonder, came to 
ward the earth with a roar and a crash that fairly shook the 
earth. 

Before it struck there was an explosion terrible, to hear 
and suggestive of the final dissolution of all things, and 
then, with a shock and a thud, something struck. Men ran 
to the spot to find that, at a point within thirty feet of the 
county line, the sod had been torn as though ripped by 
lightning, and that a hole was left in proof that something 
had gone in there out of the way. Chunks of sod' were 
thrown forty rods away from the hole, which, on being dug 
into to the depth of fifteen feet, ten feet of which distance 
was in solid blue clay, revealed a lump of metal resembling 
iron mixed with silver. The hole was dug larger, and by 
means of chains the mineral was taken out and found to 
weigh 431 lb. It is two feet long and about sixteen inches 
square, if a ragged chunk can be called square. Another 
chunk, weighing 32 lb., fell not far distant, plowing up the 
sod within twelve rods of the school house near the residence 
of John Barber. Another piece, weighing 156 lb., was 
found bedded five feet in blue clay. 

There is trouble here over the find. One man, who owns 
the land, declares that the property is his, while the man who 
first found it says it is his by right of discovery. The same 
is the case in each instance. Suits at law have been entered 
by the owner of the soil against the men who dug them out, 
and who have hidden their treasure where the officers of the 
law, as yet, cannot find them. 

These are the facts. Now what is the thing that fell, and 
where did it come from? S. N. E. 

To this the editor of the La Crosse Democrat replies that 
it was undoubtedly a meteor, or a fragment of a comet 
thrown out by explosion: and following its orbit perhaps 
for thousands of years, till, losing its momentum, it came 
within the atmosphere of the earth, and was then, cool- 
ing as it whirled through space, attracted to the earth, 
and, rushing with terrible speed, drove itself into the soil, 
as above described. The material of which meteors is 
composed is known as meteoric iron, a useless, burned metal, 
resembling cinder of iron, but utterly useless, except as a 
curiosity. 

^ i i i » 

Simple Treatment for Sciatica. 

Dr. Ebrard, of Nimes, states that he has for many years 
treated all his cases of sciatica and neuralgic pains with an 
improvised electric apparatus, consisting merely of a flatiron 
and vinegar, two things that will be found in every house. 
The iron is heated until sufficiently hot to vaporize the vine- 
gar, and is then covered with some woolen fabric, which is 
moistened with vinegar, and the apparatus is applied at once 
to the painful spot. The application may be repeated two 
or three times a day. As a rule, the pain disappears in 24 
hours, and recovery ensues at once. — Jour, de Med., etc., de 
Bruxelles. 



IMPROVED HYDRANT. 

The great difficulty in removing, replacing, repairing, or 
changing the ground faucets or valves of hydrants as ordi- 
narily constructed, has led to the improvement which is 
shown in our engraving, and which was recently patented 
by Messrs. Benson & Bose, of Detroit, Mich. 

The invention consists essentially in a box or casing of 
novel form, and in an arrangement of the water pipes, which 
permits of the examination or repair of the faucet or pipe. 

The box or casing (Pig. 1), the upper portion of which 
may be of any of the usual forms, is enlarged below the 




BENSON & HOSE'S HYDRANT. 

ground and made in approximately triangular form, one 
side being vertical and a continuation of the upper portion. 
This peculiar form provides for the accomplishment of the 
main object of the invention, which is the arrangement of 
the water pipe, C, so that it may be raised to permit of the 
examination and repair of the faucet, A. The water pipe, 
C, is carried along the lower horizontal portion of the casing 
to the angle, where it is bent double and carried back nearly 
to the vertical side, where it is bent at a right angle and 
carried vertically to the top of the casing, where it termi- 
nates in the usual bibb or nozzle. 
At the point where the pipe is bent double it is provided 



#4S -fe A ; 



IMPROVED ROAD PLANE. 

We give herewith an engraving of a simple and easily 
operated implement for planing, leveling, and smoothing with a semi-elliptical block, D, attached to it in any suitable 
roadways, boulevards, etc. ; 
removing the earth or 
gravel from the high to 
the low places, filling 
them, and carrying the 
remaining earth toward 
the center of the road. 

It consists of a curved 
blade suspended diagonal- 
ly from the under side of 
a rectangular frame sup- 
ported at the rear on 
wheels, and at the front 
pivoted to a coupler or 
reach, one end of which 
is connected with the 
planer frame by an elevat- 
ing and depressing screw, 
while the opposite end, 
when the implement is in 
use, is supported on the 
axle of the front wheels 
of an ordinary wagon. In 
connection with the right 
hand hind wheel there is 
a screw, by which the 
ends of the planer blade 




LAFETRA'S ROAD PLANE. 



may be raised or lowered, so that if it is desired it may scrape 
hard in the drain at the road or track side, passing the dirt 
under the blade, and spreading it before it gets to the oppo- 
site end of the blade. 

Tiiis implement was recently patented by J. P. Lafetra, 
of Shrewsbury, N. J. 



way for preventing the pipe from being broken or flattened 
when it is bent. The faucet, A, is provided with a valve 
rod, B, which extends to the top of the casing and termi- 
nates in a crank or handle. 

The top as well as a portion of the side of the upper por- 
tion of the casing is made removable, so that when access to 



the faucet or valve, D, is desired, the cover and side of the 
box are removed, and the carrier piece, by which the pipes and 
valve rod are supported, is raised vertically until its lower 
end clears the enlarged portion of the casing. It is then in- 
clined, as indicated in dotted lines. The pipe is sufficiently 
flexible to admit of straightening it out. The valve, A, may 
then be inspected or repaired, and the whole may afterward 
be readily replaced. 

Pig. 2 shows a modification of the device already de- 
scribed. The box, instead of being triangular, is square and 
the pipe is straight. The pipe is raised up in the manner 
indicated in the engraving, when it is desired to examine 
the valve. To prevent freezing, the box is filled with straw, 
tan bark, or earth. This is readily removed with a small 
hoe when occasion requires. 

Further information concerning this invention may be ob- 
tained from Messrs. Benson & Rose, No. 539 Mallett St., 
Detroit, Mich. 

• « m» 

RECENT AMERICAN PATENTS. 
Mr. Jacob J. Boyer, of Hebron, Neb., has patented an im- 
proved bag fastener, which consists of a metal chain having 
a split ring for connecting the chain to the bag, and pro- 
vided with a number of rings and with a hook for engaging 
the rings when the bag is fastened. 

Messrs. L. B. Schaefer and H. Hennings, of Baltimore, 
Md., have patented an improved scholar's companion, which 
consists in an arrangement of a receptacle for containing 
various small articles, and two crossed straps for securing 
the books, an arm strap being provided for convenience in 
carrying. 

An improved stand for ice pitchers has been patented by 
Mr. Thomas Leach, of Taunton, Mass. It consists mainly 
in an annular seat adapted to receive the base of any kind 
of pitcher. This seat is hinged to a segmental support 
which admits of tilting the pitcher. 

Mr. John Askwith, of Chicago, 111., has patented an im- 
provement in cans, which consists in feet formed of a cup 
and stem, the object being to prevent any oil or other liquid 
that may be upon the bottom of the can from spreading 
to the lower end of the feet. 

An improved switch board, which is so arranged that a mes- 
sage may be transmitted on any two wires simultaneously, 
and which admits of working either wire separately and 
independently, has been patented by Messrs. W. E. & J. W. 
Busby, of Shamong, N. J. 

An improved boot strap, which consists of a metallic strap 
or ear provided with a loop for the finger, and a plate with 
projecting points which pass through the boot leg and are 
bent down to secure the strap to the boot, has been patented 
by Mr. William Smith, of Eaton Rapids, Mich. 

A neat and easily arranged clothes horse that can be fixed 
to the wall of a room and adjusted to receive a larger or 
smaller quantity of clothing, has been patented by Mr. 
Thomas W. Green, of Philadelphia, Pa. 

An improvement in bakers' ovens has been patented by 
Mr. George Brake, of Lansing, Mich. The sides, ends, and 
roof of the oven are of brick, and the bottom, which is of 
stone or some refractory composition, is supported on cen- 
tral arches over an end fireplace and on projections or re- 
cesses at the ends and sides. 

Mr. Frederic Jensen, of Seattle, Washington Ter., has de- 
vised an improved convertible chair, which may be used as 
a bed. It is so contrived that the supports for the bed are 
out of sight when the device is used as a chair. 

An improved hold-back for vehicles, patented by Mr. Her- 
mon F. Morse, of East Foxborough, Mass., consists of aflat 
steel spring, fixed to the shaft by the shank of the breeching 
hookwith its freeend bearing against the open end of the hook. 
An improved attachment for organs, pianos, melodeons, 

and other keyboard instru- 
ments, by which any one, 
though wholly unac- 
quainted with music, can 
play music of any kind, 
has been patented by Mr. 
E. F. O'Neill, of Storm 
Lake, Iowa. 

Mr. James K. P. Pine, 
of Troy, N. Y. , has pa- 
tented an improved check 
rein guide, which supports 
the check rein so as to 
prevent the hurting of the 
horse's head at the front 
or rear, and it admits of 
the use of an overhead 
check rein. 

An improved apparatus 
for steaming printed fa- 
brics has been patented by 
Mr. James Smith, of 
Thornliebank, North Bri- 
tain. For the fixation of 
the colors on printed 
goods, such as calico, it 
is necessary to subject 
them to the action of steam. The invention referred to per- 
tains to an improved apparatus for carrying such fabrics into 
and through the steam-filled chamber. 

A chocolate breakfast powder, consisting of sugar coated 
with chocolate, and in granulated form, has been patented 
by Mr, J. G. Pinke, of New York city. 
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SOME INTERESTING ECHINODEEMATA. 

Not the least remarkable among the animals belonging to 
the class of Echinodermata, or urchin skinned animals (so 
termed on account of the numerous spines and anchors pro- 
truding from their skin), are the holothuridse. A property 
peculiar to the majority of holothuridse consists in the capa- 
bility of ejecting their entire entrails on being excited or 
scared. 

On account of their extreme excitability they are little 
adapted for collection and preparation for museums. Dried 
they look like a piece of old leather, while, if placed in al- 
cohol] they cannot be distinguished from an old bologna 
sausage. SaysBrehm: " The only manner in which I could 
succeed in retaining them in a nearly natural attitude, with 
the feelers spread, was to replace the salt water in which 
they were kept, gradually by sweet water. Even if the ten- 
tacles had been kept withdrawn for days, they would, in 
that case, stretch them out gradually and die. A colored 
picture, painted from nature, will be of better service for 
illustrating the form and structure 
of the animal than an individual 
preserved in any manner." 

Some species of this family are 
much esteemed by the Chinese and 
the inhabitants of the Malay Archi- 
pelago as an article of food. Tre- 
pang, as it is called, is of consider- 
able importance as an article of 
trade. The Chinese ascribe to it 
aphrodisiac properties; many Euro- 
peans eat it on account of its ready 
digestibility. Like the edible birds' 
nCsts they have no peculiar taste, 
being merely formed of animal pro- 
toplasm. 

The holothuridse just mentioned 
are supplied with special breath- 
ing organs — a sort of water 
lung, consisting of a numerous- 
ly branched tube traversing near- 
ly the entire length of the ani- 
mal, into which also end the alimen- 
tary channel and the digestive sac. 
The animals are enabled to inhale 
and exhale water by means of this 
lung, some four or five rapid inha- 
lations being followed by a vehe- 
ment expulsion of the water in- 
haled. The lungs, as well as all 
other vascular organs, may be eject- 
ed, but they are reproduced in eight 
to twelve days. 

The holothuridse which are with- 
out lungs also lack the sucking 
disks, and form a distinct group. 
Their organs of respiration consist 
merely of a, ring encircling the oeso- 
phagus, to which are attached a row 
of blubbers and the tentacles. In 
this respect they resemble the young 
of other families of holothuridse. 
Even when grown up, the lungless 
holothuridse use, like the larvse of 
those possessing lungs, the tentacles 
as organs of motion. 

The most important species of 
this class of animals is the anchored 
holothurise or synaptse, which is il- 
lustrated by the accompanying en- 
graving, which represents two of 
these curious animals as drawn from 
nature at the Naples aquarium. 

The entire surface of the skin is 
provided with characteristic two- 
armed calcareous anchors, the shafts 
of which pass through a perforated 
plate and end in small circular knobs 
by which they are held in position. 
These anchors are large enough to 
be noticed with the naked eye. Of 
the two species illustrated, one, Sy- 
napla inlmrens, shown in the en- 
graving in two thirds of its natural 

size, is found along the northwestern coast of France. The 
other, 8. Beselli, is an inhabitant of the southern seas; in 
appearance it is similar to the 8. inhmrens, and we have 
therefore only represented the anchors, as they are especial- 
ly well developed in the latter species. Another European 
species, so far found exclusively in the neighborhood of 
Trieste, has become celebrated on account of being the seat of 
a parasitic snail, the nature of which was determined chiefly 
by Johannes Miiller. 

Besides the capability of expectorating and reproducing 
their entrails, the synaptifi possess another means of muti- 
lating themselves, and this is so habitually done that an un- 
mutilated animal is rarely met with. Baur says with respect 
thereto: "The mutilation as practiced by synaptse consists in 
the separation of entire sections of the body by means of 
violent muscular contractions. The sections separated move 
about for some time, but die ultimately. They are unable 
to reproduce the forepart with mouth and tentacles. Every 
headpiece, however, may reproduce the sections separated, 
but this is not generally the case until almost the entire 



body, up to the calcareous ring surrounding the oesophagus, 
has disappeared. The capability of reproduction is de- 
stroyed when this ring is severed from the mouth by a small 
incision. It seems, however, as if the calcareous ring only 
served as a protection to a band of very fine nervous threads 
which are cut by the same operation." 

Some synaptse of southern seas become so large as to be 
taken for sea snakes. Semper relates having caught a Sy- 
napta Besseli off Bohol Island measuring over six feet in 
length. Their motions are very slow. Curled up they rest 
between stones and in the sand, and move, when disturbed, 
slowly forward by progressive contractions of the body 
aided by the tentacles. The anchors are certainly never 
used for locomotion. If they have been hooked into a body 
they invariably break off as soon as the animal moves. Al- 
though the anchors are movable they have no connection 
whatever with the nervous or muscular system, and conse- 
quently cannot be controlled by the animal. 

The synaptse climb only when roughly touched ; ordinarily 




INTERESTING ECHINODERMATA. 

they pass between stones and plants without adhering to 
them, and in a new species, S. glabra(three feet long), recent- 
ly discovered, these organs were so deeply embedded into the 
skin that they were at first considered anchorless. 

"We are at present pretty well informed as regards the dif- 
ferent stages of development of holothuridse. 

The microscopically small larvse may be easily caught 
with a fine net on the surface of the sea during quiet weather. 
The later stages may be procured with a dragnet. 

The larvse present an appearance decidedly different from 
that of the adult animal, being built very symmetrically, 
and having the form of a flatboat, the fore and aft ends of 
which are bent over to form a partial deck with curved edges, 
lined with very fine hair, by the aid of which the" minute ani- 
mal is enabled to swim, conical end forward. The most 
important inner organ is the digestive canal. "We notice in 
the larvse a few bags, which ultimately form the main body. 

From another rudimentary organ the vascular system is 
developed. There are two circular masses of lime near the 
anus, which disappear in the adult, but which are of impor- 



tance in determining the stage of development attained by 
allied species. The larva gradually develops into the chry- 
salis, which has the shape of a barrel. It is flattened at the 
top, round at the bottom, and encircled by four rings. "With- 
in this inclosure the synapta acquires its ultimate form, the 
tentacles become visible, the vesicles attached to the calca- 
reous ring are being formed, the longitudinal muscles are 
developed. Finally the cover of the barrel opens, and the 
tentacles at once protrude and become more elongated. 
Gradually the walls of the barrel unite with the skin proper 
of the synapta, forming its exterior covering. They are now 
about 0'05 inch long, and the calcareous circular bodies are 
still attached to them, but are ultimately lost. 

« <i> fc 

Habits of Wild Animals at Night. 

A reporter of the New York Sun had an opportunity re- 
cently of visiting a menagerie at night, and he thus tells 
what he saw and whatthe animals did on being disturbed of 
their night's rest. He commences by describing the monkeys, 
which, he says, were clustered to- 
gether on the floor in the corners 
of the cage. The attendant, who 
showed the reporter about in the 
dim light of a couple of gas burners, 
scratched the cage with his cane, and 
instantly a dozen whitish spots ap- 
peared on the surfaces of each of 
the clusters. These were the faces 
of the monkeys. They were held 
perfectly still for a short time, but 
when another gas jet was lighted 
nearer the cage several monkeys 
broke away from their companions 
to lea - p from perch to perch and 
squeal like bats. Dr. Starr, the at- 
tendant, said that the monkeys 
sometimes roosted like chickens on 
their perches, but such a peculiarity 
was not observed in any of the cages. 
Mr. McClean, a very trustworthy 
keeper, says they often indulge 
their propensity for fun by pulling 
each other's tails and pinching each 
other at dead of night, when the 
whole cage will set up a chatter. 
Monkeys never snore, but there is 
always heard a sniffling sound, the 
premonitory symptom of consump- 
tion, of which they generally die on 
account of the coldness and changes 
of a northern climate. In separat- 
ing into different clusters to sleep 
each species seeks to keep by itself 
as much as possible. 

Dr. Starr said the pelican usually 
squatted on the floor of his cage 
like a duck in its coop, but it was 

/found roosting on the edge of a water 
tank in its cage. Its big webbed 
toes are furnished with long, sharp, 
curving claws, and clutched the 
metal covered edge with a firm hold. 
Its beak, nearly a foot in length, 
rested along its back. When a 
keeper's hand was thrust warily be- 
tween the bars, the long beak, as it 
seemed, with a single motion, moved 
viciously from its back and struck a 
bar of the cage against which the 
hand had rested. After that it stood 
up on guard, showing its big brown 
legs, and awkwardly brandishing its 
beak. The snakes lay motionless, 
most of them being in a cluster. 
The ostrich lifted itself from a 
squatting position on the floor of its 
cage when the visitors approached, 
looked out of one eye inquiringly, 
and tetered its long neck up and 
down, as if it were balancing its 
body with it on its two ungainly 
legs. The kangaroo lay a long time 
without moving. At last, aroused 
by the conversation of its midnight guests, it suddenly lifted 
its head, and with its tail gave a thump or two on the side 
of its cage. Its tail is very long, thick, and powerful, and 
when it is attacked in close quarters it is said to whirl about 
and use it like a club. After a short time it sat upon its 
haunches, and began to yawn and scratch its sides with its 
short forelegs, like a monkey. The front of the mandrill 
baboon's cage was closed with a horizontal shutter. When 
this was being removed the creature's paw missed a keeper's 
hand only by half an inch. It stood on all-fours, about 
three feet high, and glared through the bars with its gray, 
sunken eyes, throwing a queer expression of cool contempt 
into its blue cheeks and bright carmine nose. It would oc- 
casionally thrust out its chin, decked with a short, sandy 
beard; but it is said to be very treacherous, and when it is 
angry it has been known to put forth strength equal to that 
of two men. It took a chew of what a keeper said was to- 
bacco, rolled it about in its mouth, and appeared to enjoy it. 
Dr. Starr said that it could smoke, but that it was not al- 
lowed to have matches, The capibara, a kind of hairless 
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South American hog, scrambled up when it heard a noise, 
and ran to its trough, over which it stood looking expectant- 



tant when placed on the tongue) is exceedingly tenacious, 
like birdlime, and when the author put some on a slip of 



ly at those who had disturbed it. The little sun bear was ! glass some flies approaching it were at once caught and held 
rolled up in a black ball in a corner of its cage, while the fast. This slime is used not only as a means of offense, but 
first sight of the grizzly in another apartment of the same j to catch insects on which the animal feeds. The animals 
cage showed it swaying noiselessly to and fro. The striped live in or under dead wood, are nocturnal in their habits, and 
hyena was roaming about in its cage. A ridge of coarse their gait is exactly like that of a caterpillar. 



hair arose along its back when it was disturbed, and it retired 
to the rear of the cage to glare at its visitors. It kept up a 
low but unceasing growl. It retains the wild instincts of its 
ancestors, and the keepers say that this low growl can be 
heard nearly all night. It howls a prediction of a storm 
several hours before the storm comes. 



That the Peripatus is a very ancient form is proved by its 
wide and very peculiar distribution. Species of the genus 
occur at the Cape of Good Hope, in Australia, in New Zea- 
land, in Chili, in the Isthmus of Panama, and in West 
Indies. If its horny jaws were only larger, Mr. Moseley 
thinks they would no doubt be found fossil in strata as old 



Savage hisses were heard from two black leopards before as tue j d red sandstone at least. 
the visitors arrived at their cage. When a neighboring gas TU Hibernation gf Bwallows.-lt was an old and popular 
jet was lighted theirglisteningteeth and red gums came into superstition that swal i ows , late in autumn, hide themselves 
view. Their upper lips were drawn back as they crouched , n holeg ln the earth> , n marshes> or under wat er; and it also 
on the floor, and their short ears were laid back until it | uged tQ be asse rted that great lumps or numbers of the birds 
seemed as if there was no room for any brains in their ser- j were frequently flshed up> flxed to one ano ther by their claws 
pent like skulls. They are the fiercest of all the beasts in ; and beaks> and that these when laid fa a warm pla ce quickly 
the menagerie, and so wild that when they are changed to a revived> a]tnougn they before seemed dead. Curiouslv 
new cage they will not eat for several days. A large spotted enough) Dn Elliolt Coues> in his wor k on " The Birds of the 
hyena was found growling in the dark, and twisting uneasily \ Colorado Valley," published by the government, revives this 



on its back with his clumsy feet in the air. He weighs 
250 lb. He immediately got up, and retiring to the back of 
the cage, glared menacingly. A wildcat sprang to the rear 
of its cage when it was approached, and crouched as if for 
a spring. A moment afterward it sat up looking as innocent 



old question as to the hibernation of swallows. He does 
not indeed affirm his positive belief in their passing the win- , 
ter, as alleged, buried in mud at the bottom of ponds and { 
rivers, but he declares that the occurrence of this phenomenon 
rests on as good evidence as many other things which are 



and unconcerned as a house cat after it has eaten a canary, j accepted as facts in natura i history, and that his mind, at 



It killed three of its brothers last summer. A jaguar glanced 
carelessly at the midnight party as they passed its cage, but 
otherwise affected to disregard them. Two lions, born in 
Central Park two years and a half ago, lifted their nozzles 
from their front paws, stretched out in front of them, and 
showed their fine large fronts, while they blinked lazily at 
a newly lighted gas jet. Showmen like lions, on the whole, 
much better than tigers, because they are not so treacherous; 
but they say that a bad lion is worse than a tiger. Before 
approaching within reach of a lion, a keeper always tries its 
disposition by coaxing words and by offers to pet it. If it 
holds down its head to be scratched, it is considered to be in 
a safe mood to handle. The rhinoceros sleeps with a hoarse 
snore, and resembles a huge over-fat hog as its body spreads 
out over the bottom of the cage. The one in Barnum's me- 
nagerie is said to weigh 7,900 lb. All of the framework of 
the wagon on which its cage rests is made of steel. It is 
said that it would be the most dangerous animal in the me- 
nagerie if it should escape in an angry mood. Though 
usually very sluggish, it is terribly quick in action when 
angry, and there is practically no limit to its strength. 

The four or five baby elephants stood in a row, fastidious- 
ly selecting choice spears of hay with their restless trunks, 
while Emperor and his huge mates lay sprawled out on their 
sides, their upper sides being rounded up into formidable 
mounds of flesh. The effect of the light was to make seve- 
ral of them lurch backward and forward sideways, and final- 
ly sit up on their haunches in their clumsy, broken-jointed 
fashion. The sea lion sleeps on its platform and not in the 
water. The giraffe usually holds its long neck nearly erect, 
with its legs doubled under him like a horse. 

Keepers in a menagerie divide their charges into six classes 
— hay animals, cat animals, monkeys, elephants, birds, and 
lishes. If a keeper of the cat animals is killed, or if he 
leaves his situation, the management look about for an ex- 
perienced man to take his place. If they cannot find any, 
they promote one of the oldest and trustiest hay animal 
keepers to the vacant position. The cat animals comprise 
everything of a naturally savage nature, including the lions. 
The hay animals include deer, giraffes, and the like. In the 
elephant class are included rhinoceroses and hippopotami. 
It requires a particularly steady and trustworthy man to care 
for the " cats," which can never be handled or changed from 
cage to cage without precautions, no matter how tame they 
may seem to be. 



any rate, is open to conviction. He says: " I see no reason 
why a swallow should not stay a while in the mud in a state 
of suspended animation, or greatly lowered degree of vital 
activity. The thing is physically and physiologically feasi- 
ble, and is in strict analogy with observed phenomena in the 
cases of many other animals ; and it is not more marvelous 
than catalepsy, trance, and several other conditions of life, 
the rationale of which is still obscure." In reviving this old 
question, which we supposed had for ever been set at rest 
long ago, Dr. Coues has done all in his power to furnish the 
means for its solution, in the shape of an elaborate bibliog- 
raphy of the subject, extending over nearly a dozen pages. 

TJie Germination of Mushroom Spores. — It has been gen- 
erally supposed, and in fact it is asserted in all works on the 
subject, that the spores of the common edible mushroom can- 
not be made to germinate until they have passed through the 
body of a horse or some other graminivorous animal. Mr. 
W. G. Smith, an eminent authority, denies this, however. 
He says, in the current number of the Gardener's Chronicle, 
that " it is a mistake to suppose that the mushroom spores 
will not germinate until they have passed through the 
stomach of a graminivorous animal, for I have several times 
seen the spores germinating upon clean glass. I first noticed 
the fact by accident, after I had left a number of freshly 
fallen spores under the microscope all night. On looking at 
the slide in the morning nearly every spore had germinated. 
But then the spores were perfectly fresh and alive. My ob- 
servations lead me to think that spores very soon die in 
unsuitable dry air or when they fall upon any un- 
suitable matrix. Many other fungus spores will germinate 
upon glass, it being always remembered that for this purpose 
the spores must be perfectly fresh from the hymenium of 
the parent fungus. Fungus spores will grow freely upon 
damp blotting paper; they cannot be seen when upon this 
material, but they can be easily transferred (by mere contact) 
to a damp glass slide. Several dung-borne agarics (as they 
are often termed), including the mushroom, are not uncom- 
mon on the sea sands, in positions where graminivorous ani- 
mals rarely disport themselves." 

A Rival of the Shellac-producing Insect. — The Colonies and 
India states that an American explorer has recently dis- 
covered in the little known district of Yucatan, bordering 
on British Honduras, a valuable insect, possessing properties 
which ought to make it a rival of the cochineal and shellac- 
producing insects. This is the Neen, or Niin, a species of 
Coccus, which feeds on the mango tree and similar plants, 
and exists in enormous quantities in Central America. It is 



per jaw is formed by the intermaxillaries; in the mursenoids, 
on the contrary/the maxillaries form part of this margin and 
bear teeth. Thestructure of the opercula constitutes another 
agreement with the siluroids. Prom consideration of these 
and other characters M. Pritsch is inclined to place the 
gymnoti close to the malapternini, which also include an 
electrical species. 

The Ivory Nut Palm. — A writer in a recent number of 
Science Gossip states that in 1843 Mr. William Purdie was 
dispatched to New Granada to collect plants for the Royal 
Gardens, Kew. He was specially instructed to find a few 
special plants, one of which was the ivory nut palm. In his 
account of this Mr. Purdie says : " In a journey of 610 miles, 
from Santa Martha to Ocana, in New Granada, at the village 
of Semana, seventeen leagues from hence, and near the great 
river Magdalena, I entered the mountains, and saw for the 
first time the ivory nut palm (Phytelephas macrocarpa), called 
Tmgua by the natives. The habit of this palm is to have lit- 
tle or no stem, what there is is decumbent; it is not a robust 
tree. Old plants have from fifteen to twenty primate leaves, 
which when fully grown measure nearly twenty feet in 
length, of a delicate green color, very graceful, and similar 
to those of the date palm. The male and female flowers are 
borne on separate plants. The male flowers are produced 
generally in six clusters from the bases of the leaves and on 
short footstalks. The clusters are compact and form a nearly 
globose head, which, on account of the style-like projections 
resembling the rigid hair of a negro, is not inaptly called 
Cabeza del negro (negro's head). These heads lie close to the 
ground, each cluster containing four or five seeds. The seed 
contains at first a clear insipid liquid, which afterward be- 
comes milky and sweet, and ultimately hardens and becomes 
the " vegetable ivory " of commerce. Each of these nuts is 
about the size of a green walnut, and is covered with a yel- 
low, sweet, oily pulp, which is collected and sold under the 
name of Pepo del Tagua. A spoonful of the latter with a lit- 
tle sugar and water makes the celebrated Chiche de Tagua, 
said to be the most delicious beverage of the country. 

The stem of the male plant is larger and more erect than 
that of the female, and the singularity of its inflorescence is 
only equaled by its beauty. The fragrance is most power- 
ful and delicious, exceeding that of any other plant, and so 
diffusive that the air for many yards becomes alive with 
myriads of insects. Mr. Purdie states that he had to carry 
some of these blossoms twelve miles, and though he killed a 
number of the annoying insects that followed him, yet the 
next day a great many still hovered about the flowers, having 
come all the way from the woods where the latter grew. 



NATURAL HISTORY NOTES. 

The Peripatus. — In Mr. Moseley's recent work, "Notes by 
a Naturalist on the Challenger Expedition," the author gives i of considerable size, of a yellowish brown color, and emits 
the following description of the Peripatus capensis found at j a peculiar oily odor, containing as it does a large quantity of 
the Cape of Good Hope. This curious creature is believed | fatty oil, or rather grease. This grease is used by the natives 
to be a nearly related representative of the ancestor of all air- | for various purposes, being highly prized as a medicinal 
breathing arthropoda— i. e., of all insects, spiders, and myria- ' oil for external application, and it is also employed for mix- 
pods. Before Mr. Moseley collected, examined, and dissect- ing paints. It can be made to change its condition very 



ed specimens at the Cape, nothing was known of its develop- 
ment. The animal has the appearance of a black caterpillar, 
the largest specimens being more than three inches in length, 
but the majority smaller. A pair of simple horn-like anten- 
na; project from the head, which is provided with a single 
pair of small, simple eyes. Beneath the head is the mouth, 
provided with tumid lips, and within with a double pair of 
horny jaws. The animal has seventeen pairs of short coni- 
cal feet, provided each with a pair of hooked claws. The 
skin is soft and flexible, and not provided with any chitinous 
rings. The animal breathes air by means of tracheal tubes, 
like those of insects. The sexes are distinct; the males are 
much smaller and fewer in number than the females. The 
animal is provided with large glands, which secrete a clear vis- 
cid fluid, that it has the power of ejecting fromtwo papilla?, 
placed one on either side of the mouth. When touched 
or irritated the animal discharges this fluid with great force 
and rapidity, and in fine thread-like jets. These jets form a 
sort of network in front of the animal, looking like a spider's 



considerably by different processes. When exposed to great 
heat the lighter oils evaporate, leaving a tough, flexible mass, 
resembling half softened wax, but unaffected by heat or 
cold, and which may be used as a lacquer or varnish. 
When burnt this material produces a thick semi-fluid mass, 
somewhat resembling a solution of India rubber, which after 
a few days becomes hard and solid. As a cement this sub- 
stance will be invaluable, and it might also be used for 
waterproofing purposes. 

Electrical Eds.— According to the Popular Science Review, 
M. Pritsch, after an examination of a fresh specimen of 
Gymnolus electricus, concludes that this fish is allied to the 
siluroids rather than to the eels, and hence the term "elec- 
trical eel," by which it has hitherto been popularly known, 
is a misnomer. He founds this opinion especially upon the 
structure of the brain, which has the olfactory tubercles 
small and the cerebellum very large, as in the siluroids; 
whereas in the true eels these parts present exactly the oppo- 
site character. Further, in the Gymnolus, as in the siluroids, 



web with dew on it. The viscid substance (which is not irri- ! the mamillaries are rudimentary, and the margin of the up- 



Propagatlon of Rock Fish.— (Roccm linealus.) 
A notable achievement in fish culture is reported by the 
Baltimore Sun, namely, the successful hatching of several 
hundred rock fish or striped bass, as they are more com- 
monly known in this market. The credit is due to Major 
T. B. Ferguson, of the United States Fish Commission, who 
thinks it one of the most important gains of fish culture, 
since the rock fish is good at all seasons and is one of our 
leading sources of sea food. Hitherto the spawning time of 
this fish has not been known. The young rock fish now at 
Druid Hill Park hatching house arethe produce of three ripe 
rock fish taken May 6th at Dr. Capehart's fishing shore, 
" Avoca," on Albemarle Sound, N. C, near the mouth of 
the Roanoke river. From these three fish nearly two bush- 
els of eggs, estimated at three millions, were taken and im- 
pregnated, but the proper preparation had not been made for 
their treatment, and the result was not as prolific as could 
have been desired. Indeed, although the fish commissioners 
have been long bent on finding out the habits of the striped 
bass, the capture of these ripe fish was a surprise. They 
were taken and spawned by Wm. Hamlen, of Baltimore, 
who resides on Federal Hill, and has been in the employmwit 
of the Maryland Fish Commission for several years. Mr. 
Hamlen was fortunate also in hatching the first smelt, under 
Major Ferguson, in the Raritanriver, and last season he was 
successful in securing herring eggs, from which 500,000 fish 
were hatched at Avoca, on Albemarle Sound, and brought 
to Washington and Baltimore for distribution. 

The striped bass hatching was in connection with United 
States fish hatching work under the superintendence of 
Major Ferguson, who has thus been instrumental in achiev- 
ing success first with smelt, then with herring, and now with 
the striped bass. The eggs of the ripe rock fish are green, 
opaque, and smaller than the eggs of shad. After impreg- 
nation they become fifty per cent larger than shad eggs, and 
their specific gravity is lighter. They are almost perfectly 
transparent, and have only a small speck. They have a large 
umbilical sac, a quarter of an inch long, and almost invisi- 
ble. In water at the temperature of which shad eggs will 
hatch in four or five days, rock fish eggs will hatch in thirty- 
six or forty-eight hours. 

< i n» 

The Obelisk. 

Mr. Dixon has partially gained his suit against the under- 
writers for the salvage of the Cleopatra and the obelisk when 
cast away off the Spanish coast, and Iron says the result 
gives general satisfaction. It is also satisfactory to find that 
the " Needle " itself has been successfully coated with an in- 
durating solution which it is hoped will protect it for many 
years from the action of the sulphurous acid that the sea 
coal fires of the metropolis disgorge into the atmosphere to 
the detriment of most descriptions of stone. The monolith 
had been greatly injured on the surface from exposure to 
atmospheric influence in Egypt, especially since it was 
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thrown down; and it also, owing to the disorganized condi- 
tion of its exterior, received further injury during its transit 
to this country. The effect of the silicious wash, we are 
told, has surpassed expectation, and is only to be compared 
to the restoration of an old painting. The obelisk first re- 
ceived a thorough cleaning, it was then coated with the solu 
tion, and now appears as if just chiseled from the rock, 
showing its original colors, the quartz and feldspar glittering 
in the sunlight. The intaglio also comes out much more 
distinctly than before. 

■ « in* 

The metric System. 

During the last Congress much evidence was collected with 
reference to the compulsory adoption of the metric system 
in this country. Among the papers was the following able 
report by the Quartermaster General : 

" In reply to the reference of the resolution of the House 
of Representatives, in regard to the objections which may 
exist to making the use of the metric system of weights and 
measures obligatory, first, in all government transactions, 
and second, in all transactions between individuals, and the 
length of preliminary notice desirable before such 
metric law goes into operation in the United States, 
1 have the honor to say that if the law makes the 
use of the metric system obligatory in all govern- 
ment transactions it can be adopted by officers of 
the Quartermaster's Department as soon as notified 
by general orders. 

"Such an order can be distributed to every mili- 
tary post within the space of one month from the 
time of its publication, and, if the telegraph be used, 
within one week. 

" The objections thereto which at once occur to 
me are ■ 

"1. It will very considerably increase the labor of 
computation, for, in practice, all sellers to the United 
Stales will make their deliveries in accordance with 
the English measures now in general use, and the 
officers, using the ordinary scales for weight, and 
the yard, foot, and inch, and bushel, gallon, quart, 
and pint for measures, will first ascertain the quan- 
tities and sizes in the present weights and measures, 
and then, by the use of tables to be distributed, will 
reduce them to metric quantities in their statement 
of their vouchers, receipts, and accounts, which 
will, it appears to me, be a perfectly useless labor. 

" 2. This reduction, involving additional calcula- 
tions and transfers from one set of units to another, 
unfamiliar, and much less convenient, will infallibly 
be the source of many mistakes, to the loss of the 
disbursing oilicer of the Treasury, or of the person 
who sells supplies to the United States. 

"3. It will be necessary, in order to make the 
operation of such a law really successful, to throw 
away all the hay scales and other platform scales 
whose beams are now divided according to the 
American standard of units of weight, and all the 
rules and measures divided according to the yard, 
foot, and inch, and all the weights, pounds, ounces, 
or grains, of avoirdupois, troy, and apothecaries' 
weight, and to purchase, distribute, and substitute 
new scales and new weights according to the metric 
system. These changes will be expensive. The 
trouble and labor I do not speak of, as such labor 
will, in case of the passage of a law, simply be the 
duty of all officers and employes of the United 
States. 

"4. If the metric system is made obligatory in 
government transactions and not in transactions be- 
tween individuals, then continual confusion and 
misunderstanding will be caused by the use of one 
standard by the government and another by the peo- 
ple. All packages are put up by merchants, manu- 
facturers, and producers in accordance with the 
actual legal standards, pounds, ounces, grains, yards, 
feet, inches. The transactions of the United States, 
large as they are, are insignificant compared with 
those of private trade. Manufacturers and consumers and 
the people will not change their customs at the call of the 
officers of the United States. 

" In regard to making the metric system obligatory in 
transactions between individuals: 

" I do not believe that this is within the power of Con- 
gress. It will be looked upon by the people as an arbitrary 
and unjust interference with their private business and indi- 
vidual rights, and I do not think they will submit to it. It 
will inflict, if it can be enforced, a great loss upon many, es- 
pecially upon manufacturers and mechanics whose shops are 
filled with costly tools, standard gauges, dies, and machines, 
all constructed upon the basis of the foot and inch. 

" Every geared lathe in the United States depends upon a 
screw of a certain number of threads to the inch, and all the 
screws it produces are gauged in pitch and diameter by the 
inch. 

" The meter is not commensurate with the inch, foot, or 
yard ; all reductions are approximate only. The law of July 
27, 1866, makes the use of the metric system permissive, 
legal, but not obligatory, and establishes for the reduction 
of meters to inches, and the reverse, the ratio of one meter 
to thirty-nine and thirty-seven hundredths inches, which is 
not absolutely correct. To alter all this machinery, to change 
all these machines, gauges, dies, screws, and other parts of en 
gines, will be the work of years — will cost millions of dollars. 



" The metric system is not a convenient one for common 
use. Its measures are not of convenient length. The yard, 
half the stature of a man, is of convenient length to handle, 
to use, to apply. It, and the goods measured by it, can be 
halved, quartered, subdivided into eighths, sixteenths, thirty- 
seconds, sixty-fourths, etc. ; or it can be with equal facility 
divided into tenths, hundredths, thousandths. Half a meter 
is no dimension: half a centimeter is an unknown quantity; 
but half a yard, half a foot, half an inch, half a bushel, one 
fourth of a bushel, of a quart, of a pint, etc., are recognized. 
If half a liter, of a deciliter, or a quarter, eighth, or sixteenth 
of these quantities is provided for, then the metric decimal 
system is abandoned at once. 

"In calculation the metric system applies admirably to 
money and accounts of money; but even here the govern, 
ment has been obliged to abandon for the convenience 
of the people the true, strict, decimal system, and lo coin 
half a dollar, half an eagle, the quarter of a dollar, etc. 

" In the use of weights and measures, however, there are 
not so great advantages in the decimal system. The unit, is 
too large, and the numbers produced and used in the calcu- 




millionth of the Paris quadrant, is not what it professes to 
be and was enacted to be) cannot be found in the French 
metric system. 

"1. The unit of length: The meter is 3 280890 + feet, or 
39 37079 + inches. 

" 2. The unit of area: Theare is 119'60332 + square yards. 
"3. The unit of liquid measure: The liter is 026418635 + 
gallon, or 1 -0567454 + quart, or 21134908 + pints. 

"4. The unit of space: The store is 1308764 + cubic yard, 
or 35-386636 + cubic feet. 

"5. Theunit ofweightis: The gramme = 15-43234874 + 
grains troy. 

"6. The unit of roodsis: The kilometer = 1,000 meters 
= 0-62138 + mile. 

"7. The unit of land measure for farms and city lots is: 
The hectare = 2-47114+ acres. 

"8. The commercial unit of weight is: The kilogramme 
= 1,000 grammes = 2-20462125 + pounds avoirdupois. 

" What will our farmers, citizens, merchants, tradesmen, 
and mechanics do with these figures? And will they submit 
to being obliged to reduce acres, feet, inches, pounds, and 
ounces by multiplying or dividing by the above 
figures? " I think that to make the French metric 
system obligatory between individuals in this coun- 
try will be an impolitic and arbitrary interference 
with the rights, interests, and habits and customs 
of the people." 



BRONZE FLOWER STAND. 

lations of the engineers are tedious to write and are beyond 
the limits of ready apprehension. 

" The ciphers and figures 0-00000073 convey no idea to a 
mind trained in the English and American system, and yet 
such combinations arc common in French works of science 
and mechanics. 

" The true scientific natural basis of the metric system has 
been abandoned. The meter was intended and enacted to 
be the ten millionth of the quadrant of the terrestrial 
meridian of Paris. In the progress of geodesy and science, 
it is ascertained that the standard meter bears no (exact) re- 
lation to that quadrant, and, though it is probably very 
nearly the ten millionth of the quadrant of the meridian in 
which New York lies, it is not probable that it is the ten- 
millionth of either of the three other quadrants of that me- 
ridian, or of any quadrant of any other meridian. 

" The fact is, that the meter is quite as arbitrary and un- 
scientific a standard as the foot, or yard. It is of less con- 
venient length than either of them, and its compulsory adop- 
tion would derange the titles and records of every farm and 
of every city and village lot in the United States; would put 
every merchant, farmer, manufacturer, and mechanic to an 
unnecessary expense and trouble, and all, it seems to me, for 
the sake of indulging a fancy only, and a baseless fancy, of 
closet philosophers and mathematicians for a scientific basis 
of measures and weights which (as the meter is not a ten 



Self-Reliance. 

There is no one element in a man's character 
that contributes more to his success in life, wisely 
says the United States Economist, than confidence or 
self-reliance in his own ability. A faint-hearted 
man is unstable, and will never excel. Faith in the 
endeavor to will and to execute is as important in a 
successful business career as is the keystone to the 
arch. A man possessed of a bold, daring, and re- 
solute will may be modest in revealing his powers, 
but will be determined in performing what he con- 
ceives to be right. To men with this never-dying 
faith there is no such word as defeat, and when 
obstacles present themselves in their path, it only 
results in their putting forth a greater effort to ac- 
complish their purpose. 

Toil, trial, disaster, gloom, anddangermay environ 
and threaten to overthrow the most cherished plans, 
yet over and above all hindcrances a heroic soul will 
triumph and win fame and honor. The discourage- 
ments that would retard the irresolute only discover 
the weak places to the brave, and, strengthening 
these, they renew the conflict with increased vigor. 
Timidity creates cowards and never wins success. 
It is a strong and abiding faith in one's own ability 
to perform that overcomes difficulties thai, others 
thought could not be surmounted. 

In all the pursuits of life we find that those who 
achieve honor and distinction are strong and self- 
reliant in their own powers, exercise faith in their 
own ability, and carry out plans conceived in their 
own brain. Morse had faith in telegraphic wires, 
and Field in submarine cables, and to-day, in con- 
sequence thereof, the lightning is harnessed to con- 
vey the news of the world in every part of the habi- 
table globe within the compass of a few hours. 
Two young men in 1862 commenced a banking 
business in Wall street in a small office. They had 
faith in their own ability and also that of the United 
States to pay its great war debt. To-day they arc 
the leading bankers in government securities on this 
continent, their daily sales running into the millions, 
and their name and credit take high rank in all the 
financial centers of the world. Not many years ago 
Edison occupied an humble position as a telegraph 
operator; to-day his name and fame are world-wide 
as associated with some of the grandest discoveries 
of ancient or modern times. Astor, Stewart, and 
Vanderbilt furnish examples in the large fortunes 
they created as to what well-directed energy and determina- 
tion can accomplish in business pursuits, while the eventful 
life of the late Judge Packer is another striking illustration 
of the high position that can be attained by reliance and per- 
severance in the individual man, backed by a libera] endow- 
ment of common sense. In the ever-widening paths of com- 
merce and the ever-increasing monetary circles there open 
up before the young men of the nation rare opportunities to 
win wealth and fortune. In agricultural, mining, industrial, 
and mercantile pursuits like avenues to attain distinction are 
presented. But fortune will not come by chance nor distinc- 
tion by hazard ; both must be won by strong, heroic endeavor. 
Backbone is vital in the acnievement of lofty aims, and nerve 
and grit arc essential requisites in the battle of life. A man, 
to triumph, must have faith in his enterprise and reliance in 

his ability. 

m i a > »» 

FLOWER STAND,* 

The engraving on this page represents an elegant bronze 
flower stand designed and manufactured by Mr. M. Semey, 
of Paris, France. A base like the lower portion of the stand 
is also used as the base for a candelabrum. 

The judicious use made of the antique in this composi- 
tion gives it interest. 

* The Workshop: Willmer & Rogers News Company, agents, 31 Beek- 
man street, New York city. 
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JHedlcal Uses of Linseed OH. 

At the last meeting of the American Dermatological Asso- 
ciation Dr. Sherwell read a paper on " The Use of Linseed 
and Oil as Therapeutic Agents in Diseases of the Skin." 
Every dermatologist, he said, had seen the necessity of in- 
troducing fats into the system, and hitherto almost the only 
available hydrocarbon had been cod liver oil. This disagreed 
with many patients, and was also open to a number of other 
objections; while, in the more palatable form of the com- 
mercial emulsions now frequently employed, he did not con- 
sider it reliable. A more assimilable fat was therefore de- 
sirable, and he thought he had discovered it in the flaxseed. 
He had been induced to try its use by observing the beneficial 
effects of linseed cake upon cattle and horses, both in making 
their coats sleek and improving their general condition; and 
his experience had shown that the agent was of equal service 
to the human economy. He was in the habit of employing 
it in a threefold administration : 

1. If the patient were a male and had sound teeth, the seed 
itself was the best form in which to take it. The man could 
carry about ten ounces of this in his pockets, and would 
probably consume a teacupful in the course of a day. The 
ordinary domestic linseed was small and dark in color, and 
contained only about 20 per cent of oil; while that from 
Bombay or Calcutta (which was the kind recommended) was 
larger, lighter in color, and contained about 30 per cent of 
oil. 

2. In the case of women or children the ground seed, 
mixed with milk in the form of a porridge, was more de- 
sirable, and was unpalatable to very few persons. 

3. In certain cases it could be given in the form of bread, 
although he did not consider this method quite so efficient as 
the others. The bread could be made by mixing linseed meal 
with flour in any proportion desired. This had been sug- 
gested to him by Dr. Piffard. (A loaf containing 60 per cent 
of the meal was here presented to the association, and was 
tasted by one or two of the members.) 

When linseed was eaten, a natural emulsification was per- 
formed with the recent oil found in the stomach, and it had 
been established by chemists that a recent oil was much more 
active than one which had been long exposed to oxidation. 
The hulls also served to stimulate the peristaltic action of 
the intestines. He believed that it had specific virtues in 
dry and scaly diseases of the skin, such as pityriasis rubra, 
ichthyosis, and dry eczema, both on account of its special , 
action upon the sebaceous secretion and its effect in improv- j 
ing the general condition of the patient. 

Dr. Sherwell then gave in detail four cases of great ob- 
stinacy and severity, in which its curative influence was most 
happily shown. Two of them were cases of pityriasis rubra, 
one of pemphigus foliasis, and one of pemphigus vulgaris. | 
He had also employed it with most marked benefit in four 
cases of ichthyosis, and had cured a large number of cases of 
chronic eczema with it. The seed was given internally in 
one of the forms above mentioned, and the oil applied ex- 
ternally. The lubricating effect of the latter was most ad- 
mirable, and it had the advantage over most other oils of not 
becoming rancid when exposed to degraded epithelium. In 
eczema he was in the habit of wrapping the parts affected in 
a number of folds of linen saturated with it. He believed 
that flaxseed was a specific remedy for the sebaceous glands, 
increasing their secretions when it was diminished, and re- 
storing it to its natural character when it had been altered by 
disease. 

Dr. Van Harlingen stated that he had used linseed only in 
one case, and that was in the form of the oil internally; but 
he thought there was no beneficial result from it. This, he 
said, might possibly have been due to the fact that he used 
the ordinary domestic oil, and not that made from Bombay 
linseed. 

Dr. Piffard said he had used the linseed oil internally, and 
he thought it was better than cod liver oil in many respects. 
Cod liver oil itself was fattening, while the iodine which it 
contained was just the reverse of this; and he thought this 
might explain why it was that it was impossible to fatten 
some persons on cod liver oil. The linseed, he believed, con- 
tained no starch, and it was, therefore, especially useful in 
diabetic patients with skin trouble, as well as affording an 
agreeable change of diet to them. The taste of this bread 
was not agreeable to many individuals at first; but it was, at 
all events, much more agreeable than cod liver oil. 

Dr. White remarked that the so-called breads for diabetics 
invariably contained a certain amount of starch, and, there- 
fore, if linseed was really free from starch, it was an impor- 
tant point to remember. 

— < «>«■ 

Brick Making on the Hudson. 

The New York Tribune gives a detailed report of the 
brick industry on the Hudson, with the names of the prin- 
cipal firms engaged in the business, the capacity of the 
works, the output last year, the present supply, and the 
number of hands employed. It appears that between Tarry- 
town and Albany there are upward of 150 brickyards, vary- 
ing in productive capacity from 20,000 to 140,000 bricks a 
day in the working season. Most of these are on the west 
bank of the river, which furnishes an inexhaustible supply 
of proper material. The sand is usually found at the sur- 
face, and the clay a few feet below, although the latter is 
frequently obtained at the surface and the sand at another 
point near at hand. The tempering machines and brick 
presses are now nearly all run by steam power; but the ma- 
terial is still carted by horses, and all other parts of the labor 
are performed by hand. The wages paid last year ranged 



from 60 cents to $3 a day, according to skill and ability to 
perform, " boss " burners getting the highest wages and 
boys the lower rate; the whole averaging about $1.25 a day. 
The leading establishments — seventy or more in number — 
have a daily capacity of more than 4,000,000 bricks. Vari- 
ous other small brick firms exist on the river, of which 
trustworthy data could not be obtained, and doubtless not 
far short of 400,000,000 bricks are made here in a single sea- 
son, by about 4,000 men and boys; an average of 100,000 
each. The great brick center is Haverstraw Bay, where 
about forty separate manufacturers are established, includ- 
ing the largest on the river. Haverstraw and vicinity are 
especially adapted for the work, and their bricks usually 
lead the market, although various other makers claim to 
produce an article equally good. In burning this immense 
quantity of brick it is estimated that 40,000 cords of wood 
have been consumed, the labor of cutting and hauling which 
is not easily realized. Cordts & Hutton, of this city, claimed 
to have burned last season the largest kiln ever burned above 

the Highlands; it contained 2,250,000 bricks. 

♦<« > <» . — ■ 

The Torrcy Botanical Clnb. 

The regular monthly meeting of the Torrey Botanical 
Club was held in the "Herbarium Room," at Columbia 
College, Tuesday evening, May 13. Mr. N. S. Britton, of 
Staten Island, read a paper on 

"THE ANNUAL GROWTH OP TREES." 

Finding nothing on record as to the annual growth of 
trees and the number of years that must elapse before a sap- 
ling becomes a tree of ordinary dimensions, the author made 
numerous observations during the past winter, the results of 
which are here recorded. Three separate notes were taken 
from each individual tree examined: (1) as to its age, (2) as 
to its height, and (3) as to its trunk circumference. The age 
was determined either from actual knowledge of the time 
when the tree was planted, or by counting the annual rings 
in the case of felled trees; the latter means of determination 
may be a year or two in error in some cases, owing to the dif- 
ficulty in counting where the rings were obscure. Heights 
were determined in the case of standing trees by simple 
geometrical methods; and in the case of felled trees by meas- 
uring with a tape line. The circumferences of the trunks 
were taken at a distance of about 3 feet above the surface of 
the soil. The notes were then tabulated, and those for each 
species averaged. 

Assuming the section of a trunk to be a circle, the average 
circumferences were reduced to corresponding diameters. 
Dividing the average height by the age, the average vertical 
growth per annum was obtained. Applying the same method 
to ascertain the diameter, the quotient gives the average 
annual increase in trunk thickness at its base, and one half 
of this is the annual thickness of the rings for that species. 
The following table gives a summary of the results: 



Trees. 



Abies excelsa 

'■ balsamea 

Pinus strobus 

" rigida 

" mitis 

Thuja occidentals .. . 
Juniperus Virginiana 

Salix alba 

Liriodendron 

Juglans nigra 

Quercusalba 

Acer rubrum 

Oarya tomentosa 

Betula alba 

Fagus f erruginea 

Ulmus Americana 

Castanea vesca 

Sassafras 

Catalpa 

Ailanthus 

Apple 

Cherry 
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030" 
0-19" 
0'25" 
0-15" 
0-23" 
016" 
0-10" 
033" 
022" 
0-20" 
0'18" 
0-22" 
010" 
009" 
018" 
0-26" 
0-25" 
012" 
0-28" 
0-29" 
0-32" 
0-27" 



1-73' 
1'56' 
1-52' 
1-17' 
1-18' 
1-15' 
0-58' 
1- 62 
1-57' 
1-55' 
088' 
1-51' 
0-95' 
1-32' 
0-78' 
1-31' 
0-96' 
0-96' 
139' 
1-46' 
1-23' 
1'40' 



1 
5 
2 
3 

ia 

3 
1 
2 
6 
5 
5 
8 
5 
2 
7 
8 
5 
11 
6 
7 



The notes were all taken near New Dorp, Staten Island, 
over an area of, say, three square miles, so that differences 
due to soil and rainfall must be small, and need not be taken 
into consideration. The average rates of growth given in 
this table do not of course apply to the trees at every period 
of their existence, since all trees grow much more rapidly in 
a vertical direction when young; the annual increase in di- 
ameter is more constant, but there is a slight decrease in ring 
thickness as they grow older, especially noticeable in old 
trees, and where much crowding has taken place. 

In the discussion which followed attention was called to 
the fact that although the chestnut is usually considered a 
rapid grower, yet according to Mr. Britton's table it was sur- 
passed in this respect by most other trees. In explanation 
of this, Mr. Wright, of Staten Island, remarked that accord- 
ing to his own observations the chestnut was of slower 
growth near the sea coast than inland. 

A large number of plants, both wild and cultivated, were 
as usual exhibited by different members, and among them a 
magnificent clump of Helonias dioica, which was brought in 
by the Vice-President, Mr. Addison Brown. Mr. Wright 
exhibited a very interesting sprout of the peach tree in which 
the flowers were perfectly white and smaller than those of 
the normal form. Mr. Wright stated that the fruit borne by 
the tree was also white. Prof. A. Wood exhibited a speci- 
men of the long lost but recently rediscovered Shortia 
galactitfolia. Mr. Leggett exhibited a proliferous speci- 
men of Hepatica triloba, in which the flowering stalks arose 
from the bracts at the summit of the main stem. 



The Largest Orchard In the World. 

The Rural Home is inclined to think the very profitable 
orchard owned and cultivated by Mr. Robert McKinstry, of 
Hudson, N. Y., is the largest in the world. If there is a 
larger we should be happy to hear of it. 

The orchard is situated on the east bank of the Hudson 
river, on high, rolling table land, and contains more than 
24,000 apple trees, 1,700 pears, 4,000 cherries, 500 peaches, 
200 plums, 200 crabs, 1,500 vines, 6,000 currants, and 200 
chestnuts. The varieties grown are: Rhode Island green- 
ings, 7,000; Baldwins, 6,000; King of Tompkins County, 
4,000; Astrachans, 800; Northern Spy, 500; Wagoner, 500; 
Gravenstein, 400; Cranberry Pippins, 200; Ben Davis, 200; 
Dutchess of Oldenburg, 200 ; with Jonathans, Hubbard- 
stons, Cayugas, Vander veers, Pearmains, Peck's Pleasants, 
20 ounce Pippins, Russets, and others in less number. 

The pears are Bartlett, B. dAnjou, Sheldon, Seckel, and 
Lawrence chiefly. Of cherries there are twenty-eight varie- 
ties. The orchard is intersected by roads over six miles in 
length for the passage of wagons, and is bounded by a con- 
tinuous row of apple trees set ten feet apart for four miles 
and a half. The apple crop of last year was 30,000 barrels. 
Twenty-four men and fourteen horses are employed hauling 
out the crop or in plowing. 

The success of this orchard has not been achieved, nor is 
it maintained, without the closest supervision and most in- 
dustrious work. The oldest trees are about twenty years 
old. The soil is dry, rolling gravel, with some limestone; 
the trees are planted twenty feet apart, and do not by any 
means seem to be crowded. The ground is plowed several 
times in the year and kept fallow; except when thought ad- 
visable it is seeded to clover. Suckers and sprouts are re- 
moved as soon as seen; the borers are watched and followed 
with vigor. Wires are used to reach them in their burrows, 
and the damaged bark is removed with chisels. 
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Peter B. Laweon. 

Peter B. Laweon, chief engineer and superintendent of 
the West Point foundry, died May 14, at Cold Spring, on 
the Hudson. He was born at Low Point, Dutchess county, 
in 1810, and, having but few advantages of early education, 
was apprenticed to the West Point Foundry Association, 
then located in this city. At the age of twenty-one he was 
appointed by Mr. William Kemble, the proprietor, to the 
position of foreman of the machine shop, and the wisdom 
of the selection was verified by fifty-three years of active 
service, not only under his first patron, but the succeeding 
administrations of Mr. Gouverneur Kemble, Captain Robert 
J. Parrott, and the present firm of Paulding, Kemble & Co. 
As an inventor his patents have the merit of universal adap- 
tation. To use his own expression, " I have never invented 
anything until the necessity arrived." His "slotter" for 
heavy iron work arose from the continual breakage of the 
best machinery in the building of the Collins line of steam- 
ships, and it is now in use all over the world. In steam en- 
ginery he was also eminently successful, he being the con- 
structor of the engines of the United States steam frigate 
Missouri (burned at Gibraltar), the United States frigate Mer- 
rimac (afterward the terrible ram of Hampton Roads), the 
pumping engines at the Brooklyn Navy Yard, and many 
others. He was the first to discover that the windage of a 
rifled cannon ball could be annulled by a band of soft metal 
on the projectile, to be expanded into and cut by the rifling 
of the rim by the same explosion that propelled the missile. 
This patent expanded into the well known shot of his friend 
Captain Robert J. Parrott, used with such terrible effect du- 
ring the late war. He was fine in personal appearance, pos- 
sessed of great executive ability, and kind and genial in his 
disposition. — New York Herald. 



Independent Silk Weavers. 

The Times' report of the industrial condition and prospect 
of Paterson, N. J. (now more favorable than the city has ever 
known before) states that the greatest expansion has been in 
the silk industry; new mills are going up all the time, and 
during the darkest days of the " hard times " the erection of 
silk mills scarcely stopped, until now they employ nearly 
twice as many hands as they did six years ago. Besides, the 
system of manufacturing in the homes of the workingmen 
has attained wonderful proportions within a few years. 
When the hard times came, and weaving fell off, many of 
the weavers began to manufacture in a very small way for 
themselves; as they succeeded, others tried it, and to-day 
there are not less than 500 looms owned by practical weavers, 
and operated under their immediate supervision in rooms, 
garrets, sheds, and every place where a loom can be worked. 
Whole families thus find employment in their own homes; 
the men do the most difficult part, the women and children 
assist, and all feel that they are working for themselves. 
The profits of the trade are said to be small, for the largest 
as well as the smallest manufacturers, but the business is 
unmistakably prosperous, and many of the great mills have 
worked overtime for many months. 

Notwithstanding the development of vast mills and other 
huge manufacturing establishments, incident to the use of 
steam and the accumulation of capital, the opportunities for 
independent production by individual workers are more 
numerous and more profitable to-day than ever before— for 
workers with small capital, we mean. No able worker who 
really wishes to be his own master, and is willing to work, 
need lack for chances. The man who will let himself be- 
come the "slave of capital " is usually incompetent of self 
direction and real independence. 
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The best results are obtained by the Imp. Eureka Tur- 
ome Wheel, and Barber's Pat. Pulverizing Mills. Send for 
descriptive pamphlets to Barber & Son, Allentown, Pa. 

National Steam Pomp; best and cheapest. Send for 
prices. National Iron Works, New Brunswick, N. J. 

Emerson's Patent Inserted Toothed $100 Gold Pre 
mium Solid Saws are superseding all others. Send youf 
full address for our Sawyer's Own Book (free). See il- 
lustrated adv. p. 381. Emerson, Smith & Co., Beaver 
Falls, Pa. 

Lightning Copyist. — Secures copies of any article in- 
stantly. Sent post-paid for 50 cents. No circulars. 
Copying Company, Princeton, 111. 

Hearing Restored.— Great invention by one who was 
deaf for 20 years. Send stamp for particulars. Jno. Gar- 
more, Lock Box 905, Covington, Ky. 

Lathes, Planers, and Drills, with modern improve- 
ments. The Pratt & Whitney Co., Hartford, Conn. 

To accommodate our friends and customers in differ- 
ent sections of the country we take this method of noti- 
fying them that our goods can be procured of the fol- 
lowing: Philadelphia branch, 416 Arch St.; San Fran- 
cisco branch, 5 First St.; C. W. Trainer & Co., 150 Oliver 
St., Boston, Mass.; E. & T. Fairbanks & Co., St. Johns- 
bury, Vt.; E. G. Marvin, 86 Main St., Buffalo, N.T.; F. 
H. Wilson, 37 Light St., Baltimore, Md.; W. M. Bird & 
Co., Charleston, S. C; A. P. Lufkin, Galveston, Texas; 
femple &Birge Manufacturing Company, St. Louis, Mo.; 
T. S. ft A. J. Kirwood, 171 Lake St., Chicago, 111.; Par- 
ker, Wise & Co., Cincinnati, Ohio; S. W. Hempsted & 
Co., Columbus, Ohio; Moore & Kerrick, Indianapolis, 
Ind-i C. A. Parker & Co., New Orleans, La. II .W.Johns 
Manufacturing Company, sole manufacturers of genuine 
Asbestos Liquid Paints, Roofing, Boiler Covering, etc., 
etc., 87 Maiden Lane, New York. 

For Sale.— 9 pieces 2 7-16 turned shaft, 11 feet long; 
coupled ; good as new. Frisbie & Co., New Haven, Ct. 

American Fruit Drier Mfg. Co., Chambersburg, Pa. 

Cheap.— Nearly New Vertical Tubular Boiler, 30 x 60 
inches. Box 121, Salisbury, Md. 

Downer's Anti-Incrustation Liquid.— J. W. Ham- 
burner, Wholesale Furniture Manufacturer, Hester and 
Elizabeth Sts., New York, says : " Your Boiler Liquid is 
a success. I am using hard well water, but your Liquid 
prevents the formation of scale, and my tubes are clean. 
I shall continue to use it, and heartily recommend it to 
others." A. H. Downer, 17 Peck Slip, New York. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., fur 
lithograph, etc. 

Factory Fire Hose.— A large lot for sale cheap. W. 
F. Corne, Agent, 117 High St., Boston, Mass. 

For Sale.— Canadian Patent for Automatic Mash Ma- 
chine, successfully introduced in the U.S. A most valu- 
able invention, capable of being successfully introduced 
in every brewery. A rare chance for a live man. Michael 
J. Stark, Buffalo, N. Y. 

Wanted— A good Metal Pattern Maker of consider- 
able experience. Sargent & Co., New Haven, Conn. 

For Sationary or Portable Engines, Circular Saw Mills, 
Grist Mills, and Mill Machinery. good and cheap, address 
the old manufacturers of Cooper Mfg. Co., Mt. Vernon, O. 

H. Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

"Workshop Receipts" for Manufacturers, Mechan- 
ics, and Scientific Amateurs. Illustrated. $2, mail free. 
E. & F. N. Spon, 443 Broome St . , New York. 

For Screw Cutting Engine Lathes of 14, 15, 18, and 
22 in. Swing. Address Star Tool Co., Providence, R. I. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The E. Horton & Son Co., Windsor Locks, Conn. 

Lincoln's Milling Machines; 17 and 20 in. Screw 
Lathes. Ptuenix Iron Works, Hartford, Conn. 

Boilers ready for shipment. For a good Boiler send 
to Hilles & Jones, Wilmington, Del . 

Shaw's Mercury Gauges, 5 to 50,000 lbs.; accurate, re- 
liable, and durable. T. Shaw, 915 Ridge Ave., Phila., Pa. 

New Pamphlet of " Burnham's Standard Turbine 
Wheel " sent free by N. F. Burnham, York, Pa. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.3Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 

Eclipse Portable Engine. See illustrated adv., p. 382. 

A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Bros., 2,3i8 Frankford Ave., Phila. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Acme Lathes. -Swing, 7 in.; turn, 19 in. long; back 
geared; screw cutting. Send 3 cent stamp for circular 
and price, to W. Donaldson, southwest corner Smith 
and Augusta, Cincinnati, Ohio. 

Forsaith <fe Co., Manchester, N. H., and 213 Centre 
St., New York. Specialties.— Bolt Forging Machines, 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages, new and 2d hand machinery. Send stamp 
for illustrated catalogues, stating just what you want. 

Linen Hose.— Sizes: \% in., 20c; 2 in., 25c; 2^> in., 
29c. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Eureka 
Fire Hose Company, No. 13 Barclay St., New York. 

Nickel Plating.— A white deposit guaranteed by using 
ourmaterial. Condit.Hanson & Van Winkle,Newark,N.J. 

Needle Pointed Iron, Brass, and Steel Wire for all 
purposes. W. Crabb, Newark, N. J. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are being sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand St., N. Y. 



Solid Emery Vulcanite Wheels— The Sojid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, '67 and 38 Park Row. N. Y. 

Pulverizing Mills for all hard substances and grinding 
purposes. Walker Bros. & Co.. 23d & Wood St., Phila., Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

The best Friction Clutch Pulley and Friction Hoist- 
ing Machinery in the world, to be seen with power ap- 
plied, 95 and 97 Liberty St., New York. D. Frisbie & Co., 
New Haven, Conn. 

Electro-Bronzing on Iron. Pniladelphia Smelting 
Company, Philadelphia, Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65,000 lbs. to sq. in. Circulars f ree. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

Wood-working Machinery, Waymouth Lathes. Spe- 
cialty, Wardwell Patent Saw Bench ; it has no equal. 
Improved Patent Planers; Elevators; Dowel Machines. 
Rollstone Machine Company, Fitchburg, Mass. 

The Twiss Automatic Engine; Also Vertical and 
Yacht Engines. N. W. Twiss, New Haven, Conn. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The only economical and practical Gas Engine in the 
market is the new "Otto" Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Dead Pulleys that stop the running of loose pulleys 
and their belts, controlled from any point. Send for 
catalogue. Taper Sleeve Pulley Works, Erie, Pa. 

No gum! No grit! No acid! Anti-Corrosive Cylin- 
der Oil is the best in the, world, and the first and 
only oil that perfectly lubricates a railroad loco- 
motive cylinder, doing it with half the quantity 
required of best lard or tallow, giving increased 
power and less wear to machinery, with entire free- 
dom from gum, stain, or corrosion of any sort, and 
it is equally superior for all steam cylinders or 
heavy work where body or cooling qualities are 
indispensable. A fair trial insures its continued 
use. Address E. H. Kellogg, sole manufacturer, 17 
Cedar St., New York. 



(5) K. L. writes: With regard to Melloni's 
I thermo-electric pile, one can read in books of physics 
.sentences as the following one: '• The thermo-multi- 
I plier consists of a series of small bars of antimony and 
j bismuth, a and b, soldered together at their alternate 
' ends." Well, this is all very nice, but the moment you 
come to put together those pieces of metal, all sorts of 
difficulties arise at once. 1st. You cannot get the bismuth 
to flow when melted; it is always in a kind of lump. 
! 2d. The small piece of antimony is so brittle, that the 
moment you try to work it, immediately it falls into 
pieces. 3d. It seems impossible to solder them together. 
What is then to be done? A. The elements of the ther- 
mopile are made of antimony-glance and bismuth, cast 
in iron moulds and shaped with a file, as shown, full 
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(t) C. L. writes: 1. In making induction 
coil (Supplement No. 160) would it be of any advan- 
tage to wrap insulated wire (secondary) in two sections 
instead of across? A. Yes, the insulation need not be 
so perfect. You should use the same weight of wire as 
recommended in the Supplement referred to. 2. Of 
what dimensions should it be to work electric pen (Sup- 
plement No. 366), and would not a gravity battery an- 
swer better than a Grenet? A. A coil that will give a % 
(one eighth) inch spark will do. For continued use a 
battery composed of several gravity cells would answer 
very well. 3. I want to work a telegraph one hundred 
yards; shall I use ground connections or double wires? 
A. Use a return wire. 

(2) J. K. asks: Which end of a horizon- 
tal cylinder receives the most steam? A. The piston rod 
end receives the least steam, and less work is done dur- 
ing that stroke. 

(3) C. E. W. W. writes: I have not yet 
been able to find a cement entirely suitable for cement- 
ing rubber to wood: can you suggest something? A. 1. A 
good glue answers very well in some cases; the pa,rts 
to be joined must, of course, be held well together 
while the glue is drying. 2. Melt together over a gentle 
fire equal parts of black pitch and gutta percha. If this 
is required, to set very hard, one part of powdered shellac 
maybe added. The addition of say a tenth part of 
caoutchouc clippings makes it more adhesive, but pre- 
vents in a measure its final hardening. This cement 
should be used hot. 

(4) F. N. R.— The arrangement of copper 
lightning rods on the building, as you propose, will do 
very well, provided the bottoms of the rods are made to 
extend underground for a considerable distance, so 
that there will be a large conducting surface in contact 
with the earth. The common fault in lightning rods is 
that they are not sufficiently connected with the ground. 
They are generally stuck down two or three feet into 
dry earth; but such an arrangement is worse than use- 
less; it is almost like placing the bottoms of the rods in 
a glass bottle. In all cases the bottoms of the rods un- 
derground should be connected with iron or water pipes, 
if they exist; or in lieu thereof, the rods should be 
extended a long distance underground, or should con- 
nect with a mass of old iron, or iron ore, or charcoal, or 
coal dust of any kind, laid in a trench. No lightning 
rod can be regarded as a safe conductor unless its lower 
extremity is carried deep into the ground, and there put 
in good connection with a large surface of conducting 
material. 




size, in Fig 1. The bars of antimony must be tinned 
on both heads, a b, with very f usible'solder by means of 
a small soldering iron. The bars of antimony and bis- 
muth may be held together between spring forceps, and 
the spaces between the bars filled with pieces of wood, 
which may be allowed to remain to impart greater 
solidity to the pile, but they must not extend beyond 
the joints. The vertical rows of five pairs each are first 
soldered, and these are united when all of the pairs are 
complete. The end pieces of each row must have an 
offset at right angles to the bar, as shown in Fig. 2. Fig. 
3 shows the combination of the end pieces of two verti- 
cal rows. When the pack of 20 or 25 pairs is completed, 
lay it in a round or square case of brass, having first sol- 
dered to the middle of the first and last bars short cop- 
per wires, which pass through two ivory lined holes in 
the case and are provided with permanent binding 
screws. The vacant spaces are then filled with plaster 
of Paris, which is.afterward scraped away so as to leave 
the ends of the bars bare, and these are then blackened. 
In making this instrument a great deal of patience is 
required, as a breaking of a number of the bars is un- 
avoidable. 

(6) D. writes: Take a dozen or more sheets 
of blotting pad, size of your letter book. Dip every 
other one in water and put under press, wet and dry 
alternately, for a few minutes. Keep in tin box with 
lid, and use instead of wetting with brush. No need of 
oiled paper even after a little practice. Twenty or 
more letters can be copied at once as well as one, plac- 
ing pad, tissue paper, letter, pad, tissue, at pleasure. 
One wetting will last several days. 

(7) D. D. asks if black and white are colors 
in a scientific view. A. Black is the absence of color; 
white is the union of all colors. 

(8) H. S H. writes: In your issue for March 
8th, you tell D.J. C . (34), that you " do not think sun- 
light ever put out fire;" that "the difference in the 
heat of a fire with and without sunlight must be infini- 
tesimal,if anything. 11 I have repeatedly scenthe bright- 
est fire grow dull and cease burning' whim the full sun- 
light fell directly on the draught. The effect of the sun- 
light was the same as if some one had put water in the 
fire. In a west room at my father's house there was a 
stove so situated that, the rays from the afternoon sun 
fell directly on the hearth, and unless the curtain was 
lowered the fire would almost cease to burn. This is 
the experience of many a housewife, and I with many 
others have often wished to know just why this was so. 
A. It is possible that the sun heat may in some slight 
degree affect the draught, but we are still of the opinion 
that the superior brightness of the sunlight renders the 
fire very dull by comparison, in much the same way as 
an electric light in proximity to a gas flame makes the 
latter appear of a duep orange color, whereas, before 
comparison with the electric light it would have been 
considered fairly white. 

(9) IJ. J. B. asks: 1. What size balloon 
does it require to hold 10.000 cubic feet of ordinary 
street gas? A. The inflated bag should have a diameter 
of nearly 27 feet. 2. W T hat weight is it capable of rais- 
ing? A. About 340 lb., less the weight of the bag. 3. 
What would be about the coat of a balloon that size? 
A. Properly equipped, about $500. 

(10) W. H. S. asks: 1. What part of a 
horse power would a small stationary engine, 3 inch 
stroke, cylinder \y z inch bore, with a balance wheel 12 
inches in diameter, be? A. See rule for calculating the 
horse power of engines on p. 267 current volume, query 
(4). 2. How large a boiler would it require to run the 
engine: the diameter and length? A. This will depend 
upon the pressure of steam you wish to carry and the 
number of revolutions per minute. 3. Could it be ar- 
ranged to heat by kerosene or alcohol? A. Yes. 4. 
Which would be the best? A. Alcohol. 5. Please tell 
me how to arrange it to get the most heat with the least 
fuel. A. Arrange the lamp like any alcohol lamp, 
but with a sufficient number of wicks; it would be safer 
to have the vessel for alcohol at a distance from the 
lamp, like a German student's lamp. 

(11) C. S. C. asks for the best method for 
making a soldering fluid for mending tinware without 
an iron. A^ Dissolve zinc in muriatic acid until bub- 
bling ceases, and add a quantity of waterequivalent to 
that of the acid. 



(12) "Investigator," writing of his father's 
experiment in treating wood some 40 years since, says: 
He buried in bituminous coal dust different descriptions 
of wood, and passed a current of hot steam through the 
pile; by this means he' accomplished his intention even 
beyond his expectations. The wood became thoroughly 
imbued with the acid from the coal and shrank up to 
smaller proportions; the pores of the wood closed and 
became densely compact. The softer the fiber of the 
wood the more thorough the result, seemingly. 

(13) S., B. & Co. ask if it will be possible 
to speak through a tube 400 to 500 feet long, running 
through the air (or on the outside of a wall), and of what 
material it would be best to make the tube of, iron or 
tin. A. Yes. Make the tube of tin, and have well 
rounded elbows. 

(14) S. P. T. asks: Where would a person 
have to begin to study to be an engineer in the navy? 
A. At the Naval Academy at Annapolis, Md. 

(15) B. writea: In your paper of the 12th of 
April, J. L.- C, among other questions, asks: Will 
more water run through a one inch perpendicular 
pipe, 10 feet long, than through a one inch pipe, one foot 
long? Youranswer is, Yes if they are even at the top and 
both taken from the same tank. Now why is more 
water forced into the long pipe, when the head or press- 
ure is the same upon .the opening of each? Please ex- 
plain. A. There is a greater head on the 10 foot pipe 
than the one foot. The head is the height above the 
point of delivery, and not abovethe point of entrance to 
the pipes. 

(16) G. McD. asks: In a B flat cornet which 
has the most friction, a piston or a rotary valve? A. 
Practically a piston valve. 

(17) E. D. W. asks if there is any more 
dangerf rom lightning on a telegraph line, in using bare 
copper wire for a ground from the lightning arrester, 
than in using insulated wire. A. No. 

(18) K. T. C. writes: I wish to cut a piece 
of Iceland spar to a particular shape and polish it. 
Please inform me how I can polish the Iceland spar 
when I cut,so a ray of light will pass through it. 1 want 
it very smooth, as much so as a looking glass. A. You 
may cut it with a thin iron rotating disk supplied with 
emery and water, and you may polish it with a lap of 
copper charged with emery and water or emery and oil. 
Use different grades of emery, gradually increasing in 
fineness, and finally polish with a paste of putty powder, 
using a pewter lap. 

(19) K. M. M. asks: 1. What books or 
papers must I procure in order to get a thorough know- 
ledge of making ice by artificial means? A. Consult 
Scientific American Supplements, Nos. 85 and 91, and 
pp. 95 and 335, volume 37, and 159 and 387, volume 38, 
Scientific American. 2. Also, is there any process by 
which raw hide may be rendered impervious to water? 
A. We believe there are several patented processes which 
claim to accomplish this. Paraffine under pressure and 
in solution is claimed to satisfy the requirements. 

(20) P. G. — For directions for removing 
superfluous hair, see volume 39, p. 75 (26), p. 91 (1) Sci- 
entific American. 

(21) J. B. H. writes: I see in a recent 
number of the Scientific American, that J. P. J. 
asks you about building a scow to be run by a steam 
wheel. I have just finished the machinery for a scow 
65 feet long, 16 feet beam, 3 feet draught of water. We 
put in a propeller wheel, 46 inches diameter,with a power 
of cylinder 8x12, with an upright boiler, 38 inches 
diameter by 78 inches high. She will carry about 28 
cords of hickory wood, and. make 6 to 7 miles per hour 
with 60 lb. steam. My experience is that the propeller 
wheel works better and with much less power than the 
old time steam wheels that we used to use down on the 
Ohio and Mississippi rivers. 

(22) J. C. asks: What will remove the 
glossiness on cloth that appears on the knees and elbows 
of clothing after having been worn some time? A. 
There is no permanent remedy, since it is due to the 
wearing away of the "nap. 11 A weak solution of am- 
monia will remove the gloss temporarily. 

(23) W. K. asks: Can you inform me how 
to make cider in vinegar in a quick, wholesome way, or 
refer me to some number of your paper that has the 
process in? I have plenty of cider 6 years old that is 
very slow to make into sharp vinegar. A. Consult a 
General Treatise on the Manufacture of Vinegar, by 
Professor H. J)ussauce (including all known quick pro- 
cesses). A full description of this process would oc- 
cupy too much space in these columns. 

(24) W. F. H. asks how to turn and fit a 
butterfly valve which has a solid stem running through 
the bos* on valve. How to tell whether both ends of 
valve will fit before the sides are small enough. A. 
Cast on the valve a spindle which will coincide with the 
axis of the pipe to which the valve is fitted. Turn the 
valve to fit its seat, then saw off the cast spindle and fit 
in the spindle which is to support and move the valve, 
then fit the valve by filing or by turning off a very little 
from its sides near the spindle. 

(25) I. C. McL. asks if there is any chemi- 
cal that could be putinto white iron to toughen it. that 
is, to put in the mixture when the iron is melted: if so 
what is it? We use this iron in the manufacture of 
bells. A. The toughness and hardness of iron and steel 
are increased by the addition of certain amounts of tung- 
sten. 

(26) C. E. L. writes: I frequently notice in 
your paper inquiries about ground connections on tele- 
graph lines, and I think the subject is one that deserves 
more attention than is commonly given to it, as poor 
grounds are causes of more trouble to the amateur and 
inexperienced telegrapher than anything else. Cur- 
rent school text books describe a ground' connection as 
a sheet of copper ten or twelve feet square buried at each 
end of the line. The expense of such aground would 
in many cases be greater than the whole cost of wire 
and instruments, and of course it could not be thought 
of for an amateur line, where, as a general thing, expense 
is the first consideration. The best ground is a connec- 
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tion with a gas or water pipe; if possible it should he 
at a brass section of the pipe rather than an iron or lead, 
and it should be soldered when possible. The surface 
should be thoroughly brightened and the wire given ten 
or twenty turns around the pipe. In cases where 
a gas or water connection cannot be reached, a very 
good ground can in many cases be made by driving a 
rod of iron Ave or six feet into the ground; this will 
generally work well if the wire is soldered to it. A 
sheet of zinc or galvanized iron of say 10 square feet sur- 
face will answer every purpose if the soil is not too dry. 
It should be set in a vertical position. I have a galvan- 
ized sheet iron ground which has worked well for six 
years. In sections of country where the soil is shallow 
a greater surface will be necessary to make up for the 
lack of depth. I have made good grounds by soldering 
a number of old oyster cans to a wire, and by burying 
iron turnings and filings in a trench. A failure of any 
of these methods should not discourage, as it often hap- 
pens that a change of a few feet in the location will find 
success. 

(27) G. W. L. asks how to enamel paper 
tubes and packages to contain butter, lard, etc., and 
similar substances. A. A sirupy alcoholic solution of 
bleached shellac mixed with terra alba or other opaque 
harmless earth has been employed for similar purposes. 

(28) H. M. J. asks how phosphor bronze 
is made. A. See p. 411 (30), vol. 39, Scientific Ameri- 
can. 

(29) R. A T. write in answer to W. M. M., 
query No. 33, page 203, current volume of Scientific 
American: It is necessary for a practical man to have 
the mill stonebefore him and to know what quality and 
quantity of work is required of the same, also to see the 
grain to be ground; because of the many different c ir- 
cumstances controlling the millstone, it is impossible to 
lay down any fixed rule for a stone, as we are governed 
solely by conditions, and as such, milling is not a science 
but an art, and must, therefore, be handled to suit cir- 
cumstances and conditions. 

(30) D. J. W. asks for a receipt for making 
a blue writing ink that can be made in small quantities, 
say % gallon, of these qualities: color bright blue, will 
not settle or thicken on exposure to the air, and flows 
freely. A. Coupler's .blue, also known by the name of 
indulin, dissolved in water in the ratio of 20 parts to 
1,000 of water, forms a writing ink of a good color, 
which it retains when treated with chemical agents. It 
does not corrode steel pens. Anything added to ink to 
prevent evaporation also tends to prevent it drying 
when written with. Replace the water lost by evapora- 
tion occasionally. 

(31) W. H. H. asks: 1. Will ordinary coal 
lose a part of its weight by being exposed to the air and 
sun? A. Yes, if it contains much moisture and sul- 
phides. 2. If it does, what per cent of its weight will it 
lose? A. It depends upon the amount of moisture, sul- 
phides, etc., present in the coal, and the conditions, 
time, etc., of exposure. 

(32) H. L. writes: I have a good deal of 
trouble with my lard, which I work every day in the 
hot weather: it gets sour very often Can you suggest 
anything that will keep lard sweet? A. In hot climates 
a small quantity of calcium sulphite is sometimes used, 
a few grains to the ounce. 

(33) D. W. C. writes: In your issue of 
March 29, page 203, W. M. M. asked: "In laying off a 
millstone in furrows, what draught is given; what 
amount of the space of a stone is given to furrows and 
what to grinding surface?' 1 The draught of the furrows 
of millstones should be in proportion to their diameters, 
that is, to give stones of different diameters equal 
draughts, the distance of their furrows from the center 
must he in direct proportions to their diameters. A 
stone four feet in diameter, the draught of the leading 
furrows should be two inches from the center of the 
stone, and all other small furrrows should be parallel to 
the leading furrows; the whole surface of the face of the 
stone should be given to furrows, to form edges; because 
the principle of grinding is that of shears clipping; the 
furrows serving as edges tO' cut the grain; therefore, it 
is plain that the more cutting edges the stone has, the 
faster it will grind. The best dress that Ihave put on a 
stone is laid off in this form: divide the face of the stone 
into sixteen leading furrows; then divide the sections of 
the stone into as many straw furrows as possible. These 
straw furrows should be very narrow, and be made par- 
allel with the leading furrows. 

(34) C. M. D. writes: Please inform G. M. 
A., in " Answers to Correspondents," that he can get a 
very good and durable coat of brown on his gun, by al- 
lowing it to get covered with salt spray and letting it 
rustfor a day ortwo. after which he mustruboff the 
loose rust and give the barrel a couple of coats of oil. 

(35) S. B. G. asks: 1. Should a violin be left 

in tune when laid away? A. Yes. 2. At what angle to 
the axis of the wheel should the wings of a wind power 
be set? A. The mean angle should be from 15° to 17° 
from the plane of rotation of the wheel. 3. If a small 
log be split into halves or quarters it will spring outward, 
and appears as though the heart side is longer than the 
bark side. What is the cause of it: does the wood of 
the bark side contract, or does the wood of the heart 
side lengthen? A. The moister sap wood probably con- 
tracts most on exposure to the air. 

(36) J. H. asks: 1. What kind of wax or 
varnish is used in etching on steel with nitric acid? A 
Beeswax or paraffin. 2. Whatparts 'of a locomotive are 
called the journals? A. The cylindrical parts of the 
axles, which revolve in the boxes. 3. A friend of mine 
has been disputing with me about governors: he says 
that they are all self-regulating, while I claim that the 
engineer has to judge from the speed of the balls. A 
Al governors are intended to be automatic or self-re- 
gulating. 

(37) W. S. W. asks: 1. Can a young man 
get enough knowledge of locomotive engineering by 
hard study, to materially lessen the time required on an 
engine as fireman? If so, what time would it require 
and what books would yon recommend? A. Yes. 
" Bourne's Hand Book of the Steam Engine," and " For- 
ney on Locomotives," and " Reynolds' Locomotive En- 



gine Driving." 2. How long should a young man, who 
has a taste for the business, fire a locomotive before 
being qualified for promotion to engineer? A. It de- 
pends upon his intelligence, application, and observa- 
tion. 3. What traits of character are required in order 
to become a good locomotive engineer? A. System; 
habits of close observation; readiness of resource; a 
cool head, and great presence of mind. 4. Is there any 
difference in the power of two locomotives of equal 
weight, one having 4 and the other G drivers, the drivers 
to be of the same diameter? A. No, if friction is not 
considered. 5. What is about the average weight of 
American locomotives? A. 30 to 35 tons. 

(38) C. B. asks: 1. Have any vessels been 
constructed to go under water? A. Yes; Fulton con- 
structed one, and in the early years of the late war there 
were at least two successfully operated in New York 
harbor. 2. Have any electrical engines of one horse 
power or more been invented? A. Yes, there have been 
many made of small power. Yon will find descriptions 
of both of them in the back numbers of the Scientific 
American. 

(39) B. P. asks: Does it take any more 
power to force a column of water through 1,000 feet of 
pipe on an inclined plane and raise it 70 feet than it 
does to force a column through 70 feet perpendicularly? 
A. Yes, by the amount of friction of the increased 
length of pipe required. 

(40) J. D. asks: What size wire cable was 
in use at the hauling off the steamship Americus into 
deep water at the time she was stranded on Long Branch 
Beach, and also what power engines were in use on her 
to get her off? A. No wire rope used, but four 18 inch 
hemp cables, with blocks and falls from the cables to 
the drum of the ship's hoisting engines. 

(43) M. O. D. asks: 1. Do you know of 
any materials that are preferable to infusorial earth and 
wrought iron turnings for uso in a vessel for filtering 
drinking water? Will it answer to mix them too ether 
in one mass? A Well burned granular charcoal is in 
many cases preferable to iron in such a filter. You will 
find an excellent article on the purification of drinking 
water on p. 414 et seq. Science Record for 1874. See 
also p. 346, vol. 39, Scientific Amekican. For the 
purification of water containing much organic matter, 
Dr. Grookes recommends the addition in the proportion 
of from one to two parts of the following mixture to 
every 1,000 parts of the water: Permanganate of lime, 1 
| part; sulphate of alumina, 10 parts; line pipe clay, 30 
parts; intimately mix. After settling for 15 minutes the 
water can be drawn off from the sediment without fil- 
tering. 2. Is there any objection to a brass vessel tinned 
inside? A. Yes, wood is preferable. 3. Are tinned 
iron wire screens objectionable; how fine should the 
mesh be? A Stout cotton cloth will be found more 
serviceable, and is less objectionable. 4. Will the same 
filtering materials answer for boiler feed water? If thor- 
oughly cleaned once a day how long a time will the fil- 
tering materials last? A. It would depend much upon 
the water. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

L. S. S.— 21. A green trap rock, contains pyrite, quartz, 
and garnet. 22. Similar to No. 21 with serpentine. This 
sample contains traces of gold.— J. C— Apatite, cal- 
cium phosphate, containing more or less calcium 
chloride and fluoride.— E. H. A.— Fossiliferous lime- 
stone. — C. I.— Arsenical pyrites in talcose slate. It con- 
tains traces of gold —J. E.— No. 1. Chiefly hornblende 
and calcite containing graphite (plumbago). No. 2. To 
get the value of mineral specimens you should address 
some dealer in minerals. — E. E. C. — The bead is com- 
posed chiefly of lead. It contains a trace of silver. 
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[OFFICIAL.] 

INDEX OF INVENTIONS 

I'OR WHICH 

Letters Patent or the United States were 
Granted in the Week. Ending 

May 13, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.! 

Angle plate, G. K. Rix 215,298 

Animal trap, A. 1'. Peabody 215.300 

Animal trap, W. Witt 215,308 

Apple corer and slicer, A. Crowell 915,330 

Axle box lid, car, S. S. Sencenbaugh 215,299 

Bales, apparatus for repressing cotton, C. Ewing. 215.270 

Baling press, B. VV. Arnold 215.201 

Ball trap, percussion, W. H. Plumb 215.392 

Barrel carrier, ,T. H. Flynn 215,344 

Bed bottom, spring, \V. B. Allen 215,200 

Book cover, copy. J. W.C. Oilman 215,219 

Root and shoe sole shaper. E. Blaney (r) 8,706 

Bottle case, II. H & B. Hartmann 215,353 

Bottle stopper look. A . IT . Warner 215,258 

Bread raiser and fruit drier, J. F. Heizer 215,27(1 

Bridge, J. E. Jayne 215 304 

Bridge truss. S. R.Holt 215,223 

Bridle rosette, E. Covert 215.327 

Bung extractor. E. Ilenderer 215357 

Bung, vent, F. Pentlarge 815,288 

Burial case, metallic, , I. Ilackett 215.273 

Butter and fruit package, C . A . Sands 215 245 

Button hole cutter, F. C. Leypoldt (r) 8713 

Can, J. Askwith 215,311 

Car brake, J. L. Tayler 215^409 

Car buffer, E. H. Janney 215,303 

Car coupling. G. W. Cushing 215. S32 

Car door, inside grain. D. F. Spees 215.252 

Car, hand, N. Davenport 215,334 

Car heater. W. D. De Rush 215.135 

Car wheel, W, S, G. Baker 215,202 



Carpet stretcher, L. A. Winn ... 215,424 

Carriage brake, child's, D. Troxell 215,305 

Carriage, child's, F. H. Jury 215,283 

Carriage top, L. H. Richardson 215,297 

Cartridge closing machine, W.G. Rawbone 215,295 

Casting hard metal on soft cast metal, W.Coventry 215,210 
Chandeliers, retainer for extension tubes of, J. F. 

Brown 215,318 

Chart, dressmaker's, M. E.Adams 215,310 

Cheese turner, G. Stettler 215,407 

Chocolate, granulated, J. G. Finke 215,341 

Churn, E. T.Camp 215,319 

Churning apparatus, J. T. Hart 215,352 

Cigar, pipe, etc., lighter, W. W. Batchelder 215,261 

Clock, pneumatic, C. A. Mayrhofer 215,381 

' Clothes line fastener, S. Hurd 215,224 

! Clutch, friction, P. Fleming 215,343 

Comb cleaner, S. E. Hibbert 215,358 

Compass, mariner's, H. A. Severn 215,403 

Corn drill, VV. Teamer 215,410 

Cotton and hay press, H. N. Reid 215,296 

Cultivator, J . M. Mitchell 215,385 

Curtain fixture, C. L. Gates 215,218 

Curtain fixture, H. H. Meade 215,233 

Cut-off, steam engine, P. A. & I. S. Knapp 215,369 

Dental plugger, H. D. Justi 215.226 

Dividers, knife, and screw driver, A. Nawadny.... 215,282 
Drawing board, G. W. Da Cunha 215,333 

\ Dredging machine, J. Canan 215,263 

Elevator, J. B. Rollins 215,244 

Elevator brake, hand operated, II. Snowden 215,302 

| End gate, wagon, Porter & Vette 215,394 

Engraving machine. F. L. Bailey 215,259 

Evaporating pan, N. Witts 215 257 

Exercising machine, F. Ashton 215,389 

J Extension table, C. TJtman 215,115 

Fanning mill, A. W. & C. T. Kendrick 215,367 

I Farm gate, L. C. Pjpe 215,393 

Fence, B. F. McCollester 215,382 

Fence, barb wire, T. Shuman 215,404 

Fence post, R. C. Ramsey 215.294 

Fence post, metallic. Cary & Blair 215.320 

File, bill, L. R. Shipman 215,248 

Firearm, magazine, S . V. Kennedy 215,227 

Furnace for recovering soda ash, W. R. Nixon 215,285 

Furnace grate. H. F. Hayden 215,274 

Fuse, blasting. J. R. Powell 215,395 

Gas lighter, W.W. Batchelder 215,260 

Gilding mouldings, J. C. Hofer 215,222 

Glove tree, G.W.Graham 215.342 

Glycerine from fats, extracting, A. Kuehne 215,372 

Grain binder, C. Colahan 215,265 

Grain binder attachment, C. Colahan 215,266 

Grain lifter, L. Haverstick 215,354 

Grain sampler, W. C. Lyman 215,230 

Grate, R. E. Deane 215,212 

Grinding and polishing wheel. G. Hart 215,351 

Grinding mill, A. W. Straub (r) 8,712 

Grinding mill, middlings, J. Mills 215,236 

G um box and top. Sibley & J . Holmwood, Jr. (r) . . 8.708 

narrow, D. W. Kingery 215.368 

Harvester, C. Colahan 215,322 

Harvester, G. H. Spaulding (r) 8,711 

Harvester, corn, L. Pelton 215,391 

Hats and bonnets, manufacture of felt or cloth, 

J. Hermann 215.275 

Hats, manufacture of felt, J.Thomas 215,411 

Hay rake, horse, A. Obenchain 215,237 

Heating stand, L. Hellman 215,356 

Hinge, spring, J. Spruce 215,253 

Hoisting and transferring heavy weights, machine 

lor, B. Coakley 215,209 

Holdback, vehicle, II. E.Hill 215,359 

Honeycomb base, artificial, J. Y. Ditwiler 215,336 

Horse detacher, F. M. Day 215,211 

Horse detacher, E. M. Shirley 215,249 

Horse power, P. K. Dederick 215,213, 215,214 

Horse power. P. C. McCune 215,383 

! Insulating 'telegraph conductors, apparatus for, 

R. P. Manly 215,231 

; Ironing machine, W. & J. Coutte 215,325 

Ironing machine, W. S. Kinsman 215,228 

Ironing machine, Thomas & Smith 215,412 

Ironing table, C. F. W. Seidel 215,402 

Jeweler's findings, manufacture of, G. H. Fuller. 215,217 
Jewelry, manufacture of, J. W. & I. M. Miller. . . . 215,235 

Joint holder, R. Gregg 215,348 

Kitchen utensil, P. E.Bird 215,316 

Ladder and trestle, T. Mikeal 215,234 

Lamp chimneys, machine for flaring and crimp- 
ing, P. Zimmermann (r). 8,716 

Latch keeper, door, F. W. Brocksieper 215,206 

Latch, reversible, J. J. Dlnnan 215,215 

Laundry jack or bracket, F. Lyf ord 215,380 

Liquors, process and apparatus for fining fer- 
mented, A. E. & W. E. Feroe 215,338 

Loom temple, P. P. Quackenboss 215,396 

Mail bag fastener, T. M. Cunningham 215.331 

Measure, liquid, L. Kosiol 215,371 

Measuring device, liquid, W. B. Sherman 215,300 

Mechanical movement, W. Lorey 215,378 

Metal groover and swager, I. G. McMillan 215,384 

Milkcooler.O. Leonard 215,376 

Milk cooler, J. White 215.419 

Mower, lawn, A. Jusberg 215,366 

Musical instrument, O. H. & C. A. Needham 215,384 

Necktie. L. Knapp 215,370 

nutcracker, C. F. Ritchell 215,243 

Nut lock, J. Leffler 215,375 

Ore roaster, revolving, W. O. Sleeper 215,301 

Ore roaster, P. Plant 215,289, 215,290 

Ores, apparatus for dry-separating precious met- 
als from their, P. Plant 215,291, 215.292 

Oscillating chair, W. T. Doremus 215.337 

Overalls, R. L. Seelbach 215,247 

Packing, piston, J. H. Guiley 215.349 

Paper clamp.M. II. Watson 215.308 

Paper cutting machine, M . Bradley 215,205 

Paper damping machine, H. Cavin 215,321 

Paper damping machine. 8. D. Tucker 215,414 

Paper machine, Wilson & Raymond 215,422 

Paper vessel, H L R. Wolf 215,309 

Pease, preparation of, H. H. Beach 215,313 

Pegging machine boot and shoe, Adams &Nourse 215,258 

Pen. pneumatic perforating. Field & Farrar 215,339 

Permutation lock, C S.Lewis 215,229 

Pianoforte key board, E. C. Cadot 215.298 

Picture exhibitor, H. Hitchcock 215.221 

Pitcher, ice. T. Leach (rl 8,707 

Plaiting machine. L. O. Winans 215,423 

Planter, corn, J E. Bering ef. a! 215.203 

Planter, corn. G. W. Brown 215.207 

Plow, sulkv, E. S. Daniel 215,268 

Plow, sulky. I. R. Gilbert 215.346 

Portable press, botanist's, C. G. Fairehild 215.216 

Pruning implement, I.N. Babbitt, Jr 215 312 

Puddling furnace, rotary, IT. B. A. Schneider.... 215.401 

Pumn Joint coupling, wooden. O. Wells 215.307 

Punching machine clutoher. T. R. Morgan .... ... 215.280 

Railwnv gate. ITahn & Gaston 215,350 

Railway tank apparatus, G. B . Thurber 215,413 



Reclining chair, E. Lord 215,377 

Refrigerator, B. W. Gillett 215,272 

Rolling mill feeder, A. L. Holley 215,360, 215,361 

Rotary steam engine, H. L. Berger 215.314 

Ruler, parallel, G. Cousins (r) 8,709 

Safe, provision. S. Inman 215,362 

Sap spout, T. G. Hintz 215220 

Sash balance, F. Munn 215,281 

Saw guide, E. II. Stearns 215,255 

Saw mills, feed and gig mechanism for, E. H. 

Stearns 215,254 

Saw sharpening machine, M . Covel 215,267 

Sawing and planing lumber, H. M. Loud 215,379 

Sawing machine, scroll, P. Rademann 215,241 

Scales, grain sacking, E. A. Martin 215,232 

Scholar's companion, Schaefer & Hennings 215,399 

Scythe, S. L. Singleton 215,405 

Seed separator, H. Standish (r) 8,715 

Seeding machine, Nauman & Stoddard 21ft,387 

Sewing machine fan attachment, A. A. Nauck... 215,388 

Shaft coupling, W. D. Forbes 215,345 

Shirt neck shaper, II. Borchardt 215,204 

Shoe fastener, F. Noack ... 215.286 

Shoe fastener, A. Sorg 215,406 

Shoemaker's workbench, I. Cooper 215,326 

Shutter, L. Lefebure 215.374 

Shutter fastening, N. P. F. Rosenberg 215,398 

Smokestack, locomotive, J. R. Fish 215.342 

Snap hook, J. B. Sargent 215,246 

Snow Hanger, D. A. Cox 215.328 

Spectacles, Wilson & Meigs 215,420 

Speed changer, J. Warwick etiit 215,417 

Stalls, fas tening and releasing device for cattle, 

J. D. Watters 215,418 

Stamp, perforating, Murset & Crawford 215,386 

stamp, perforating, B. D. Stevens 215,303 

Stand for ice pitchers, T. Leach 215,373 

Starching machine, A.M. Dolph (r) 8,710 

Steam engine lubricator, E. G. Felthousen 215,271 

Steam generator, Wilson & Hartley 215,421 

Stool, piano, M. P. Schambs 215,400 

Stove, G. R. Prowse 215.240 

Stove and furnace fire pot, W. C. Davis 215,269 

Stuffing box, C. C. Jerome 215.277 

Suspension ring and hook, I. Fine 215,340 

Tap, Castle & Strong 215,264 

Teeth, filling, W. H. Rollins 215,397 

Tether. horse, G. P. Jewett 215,225 

Tobacco elevator, Z. F. Jones 215.365 

Torch, gas lighting, J. Crannell 215,329 

Torpedoes, weight for exploding, E. E. Swett — 215,408 

Toy pistol, J. Brlson 215,317 

Tug and trace, hame, W. II. Hayes 215 355 

Turbine wheels, flume for, W. M. Mills 215,278 

Type writing machine, W. H. Slocum 215,251 

Valve for steam engines, balanced, D. C. Prescott 215,293 

Valve, safety, F. W. Richardson 215,242 

Valve, steam, C. A. Bevans 215,815 

Valve, steam, H. F. Colvin 215,?23 

Vehicle spring, W. A. Sweet 215,304 

Ventilator, G. R. Moore 215,279 

Vest, R. Vogel 215,416 

Warper, R. H. Plummer 215,239 

Watch chain bar, R. F. Simmons 215,250 

Water elevator, steam, H.F. Colvin 215,324 

Water wheel curb, W. R. Calkins 215,262 

Well, bored and driven, Philow & Perkins 215,238 

Wire and sheet metal cutter, F. C. Leypoldt (r) . . . 8,714 
Teast and producing specific fermentation, ob- 
taining pure, J. C. Pennington 215,287 



TRADE MARKS. 

Anti-febrile medicine, C, E. Brown 

Bread, crackers, and biscuit, C. T. Goodwin & Sons. 

Canned meats, The St. Louis Beef Canning Co 

Chewing and smoking tobacco, cigars and cigar- 
ettes, Goodwin & Co 

Cigars, cigarettes, and smoking and chewing to- 
bacco, Kerbs & Spiess 

Cigars, cigarettes, and smoking tobacco, S. Otten- 
berg 

Cigars, cigarettes, and smoking tobacco, Straiton & 
Storm 7,283 to 7,285, 

Cough sirup, I. E. Wilber 

Cured fish, J. G. Schmidt 

Drygoods, Eddystone Manufacturing Company 

Fever and ague and liver pads, Hamburg Ague Pad 
Company 

Flour, Woodward & Dwight 

Flour, meal, etc., Texas Star Flour Mills 

Ground coffee, A. P. Adams 

Medical compound, C. A. Jerman 

Medicated confection, J. La Forest King 

Oatmeal, J. F. Tyrrell & Co 

Oleomargarine and oleomargarine butter, The Com- 
mercial Manufacturing Company 

Ore sacks, J. C. Todd & Co 

Paints, transparent coatings, and putty or (cement), 
Porcelain Paint Company 

Perfumery, L. U . Bean 

Perfumery, Colgate & Co 

Remedy for epilepsy, Basye & Ce 

Wall brushes, painters' or glaziers' brushes and 
varnish brushes. The Chicago White Jjead and 
Oil Company 

Whisky, D. O. Davis & Co 

Writing papers. South worth Company 

Teast powders, B . T. Babbitt ... 



7,278 
7,292 
7,287 

7,291 



7,281 

7,301 
7,295 
7.282 
7,;?02 

7,300 
7,288 
7,306 
7,277 
7,293 
7,290 
7.394 

7,286 
7,304 



7,297 

7,279 
7,303 
7.299 



7,305 
7,'239 
7.296 
7,298 



DESIGNS. 

Barbers' chairs, A. Wekerle 11,193 

Carpet, D. McNair 11.200 

Cooking stoves, N . S. Vedder 11,192 

Door knobs, H. E. Russell, Jr ... 11,191 

Inside face of cloth, C. Heritage 11,189 

Oil cloth, C. T. & V. E. Meyer 11,196 to 11,199 

Picture frame, T. T. Knight 11,201 

Scotch suitings. F. T.Chase 11,187 

Sewing machine stands, G. S. Darling 11,195 

Stair rods, M. Krickl "-190 

Toilet stands, W. Goldthwait 11,188 

Writing paper and cards, H . C . Bainbridge 11,194 



English Patents Issued to Americans. 

From May 16 to May 20, inclusive. 
Chairs, manufacture of. W. D. Ewart. Denver, Col. 
Drawing frames, feeding apparatus for, J. 0. Todd, 

Paterson, N. J. 
Knitting machinery, W. H. McNary, Brooklyn, N. Y. 
Mangles, C . Reese, Baltimore, M d . 
Railways, elevated. C. Donkersley, New York city. 
Refrigerating rooms, G. IT. Hammond. New York city. 
Sewing machines, J. Bigelow, Philadelphia, Pa. 
Spinning machinery. J. C . Todd, Paterson, N. 1. 
Tool handle, H. D. Justi. Philadelphia. Pa. 

Transmitting motion, . Stamford. Conn. 

Try squares. L. S. Starrett, , Mass. 

Weighing machine for skins, D. T. Winter, Peabody, 

Mass. 
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[iwiile Paire, each insertion - - -75 cents a line. 
Hack Page, each insertion- - - - SI .00 a line. 

(About eight words to a line.) 
Engravings may heaa advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

239 Broadway, N. Y. S3 Water St., Boston. 

The WohthinttTox Duplex Pumping Engines for 
VVatkk Works— Compound, Condensingor Non-Con- 
densing. Used in over 110 Water-Works Stations. 

Stkam PitiM I'M— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 



SMALLTOOLS.lATHES&c 
ioR MACHINISTS.CARPENTERS AMATEURS* 
-■^' EVERY BRANCH OF MECHANICALTRADESEND FOR 
CAMIDCUE.TALU/IANUWFADDEN. PHILADLPHIA. 



Pond's Tools, 

Eniilue Lathes, Planers, Drills, ie. 

DAVID W. POND, Worcester, Mass. 



EDMUND DRAPER, 

BI(iiiuf;iHiirei of Hisl-fhss Ktmiiiccis' Instruments, 

Established in 1830. \l-Z6 Pear St., l'liila., l»a. 



A Wonderful Little Invention. 

One of the most simple inventions for the 
purpose is a Watchman's Clock, which re- 
cords the exact time your watchman makes 
his rounds during the night or day. They 
cost only $6. Guaranteed to give satisfac- 
tion, and impossible to be tampered with. 
Address Tell Tale Clock Co., 174 Madison 
Street, Chicago, 111. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, that any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the C Kli unit vr i :d 
Colli ns' PAT.Coui'Lf \'G, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues. Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukee. Wis. 

&W~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 

FOR UNIVERSAL LATHE DOGS, DIE DOGS. ETC., 
send for circular to C. W. LE COUNT, S. Norwalk, Ct. 

PATENTED ARTICLES, MACHINES, 

etc., manufactured in France according to the Laws by 
the Society Anonyme pour l'Exploitation de Brevets, 
11 Rue do Flandre, Paris, France. References: Mackay 
Sewing Machine Association, Boston, Mass. 



10% Guaranteed. 

Payable quarterly. $10 certificates redeemable with ac- 
crued interest. No speculation. No risk. Full infor- 
mation mailed free. Address R. J. GOUN v >D & CO., 
No. 7 West 14th St., New York. Jas. A. Beacham, 
No 119 W. Balto. St., Halto., Md., writes: "Investment 
so satisfactory, for the inclosed send me 50 shares more, 
and make certificate as Jas. A. Beacham, Trus." 



THE 
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Small Tools of all kinds; GEAR WHEELS, parts of 
MODETjS, and materials of all kinds. Catalogues free. 
Goodnow & Wightman, 176 Wash'n St., Boston, Mass. 



GENT 



WANTED 

IN EVERY COUNTY. 



ARkuaree, intelligent business men 
can clear $1,000 to $3,000 yearly in the new 
AfK.vcv. Entirely new and desirable— pleas'ant 
and permanent. Can be carried on in connection 
with a store, shop, or mill, or by any good agent. 
Suitable for every county in the United States. 
Address 



J. B. CHAPMAN 



70 WEST STREET, 



MADISON, IND. 



Baker Rotary Pressure Blower. 

(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2318 Irankford Are. 

Philadelphia 




PRESTI WATER MARL— Any one having a Deposit 
near navigable water or rail may find a buyer by address- 
ing Mr. LANE, Box (54, Ottawa, Canada. 



SCIENTIFIC AMERICAN SUPPLEMENT. 

Any desired back number of the Scientific American 
Supplement can be had at this office for 10 cents. May 
also be had or ordered through booksellers and news- 
dealers everywhere. MUNN &, CO., Publishers, 

37 Park Row, New York. 



MPVA7 PnnnC never before introduced for Agents. 
|Hr_VV UUUUOTermsthat can'tbebeat. Mammoth 
Catalogue free. E. NASON & CO., Ill Nassau St., N. Y. 




Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenor. Machines, Mortising. Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Won d- Working Machinery trenerally. Manufactured by 
WITHKRHY, RUGG & RICHARDSON, 

20 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) 



Hancock Inspirator. 

TESTIMONY AFTER TEST. 

T uenton Water Works, 

TttENTON, O., May 19, 1879. 
Messrs. Fairbanks, Morse & Co., 

Cincinnati, Ohio : 
Dear Sirs After a thorough trial of the Hancock In- 
spirator on our boilers, we are satisfied it will do every- 
thing you claim for it, requiring far less attention than 
any other feeding apparatus of which we have know- 
ledge. It has entirely removed the scale from the boilers. 
We clean them once a month. At the first cleaning we 
noticed the scale starting off; at the second cleaning 
more, and at the third it au came off, leaving them free 
as when new, and have remained so since. 

We can, without hesitation, recommend them as a 
boiler feeder, and you may refer to us any time. 

Yours respectfully, Felix C. Bbammkr, Eng. 
John F. May, Asst. Eng. 



Illustrated and descriptive catalogues sent on applica- 
tion to 

Hancock Inspirator Co., 

52 CENTRAL WHARF, 

BOSTON, MASS. 



*to BRADFORD MIM- CO. 

"i"li Successors to Jaa. Bradford & Cu., 

~ Q \ MANUFACTURERS OF 

Oj French Buhr Millstones, 
yA Portable Corn & Flour Mills, 
Z.'tf Smut Machines, etc. 

Also, dea'ern in Bolting CI the and 
General Mill Furnishings. 

[ Office & Factory, 158 W. 2d St. 
CINCINNATI, O. 

J. R. Stewart, Pres. W. R.Dunlap,£ec. 

$W PRICE USTS SENT ON APPLICATION. 




THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 



BIG PAY 



pies free. Taylor Bros. & Co., Cleveland, O. 
THIS NEW 

ELASTIC TRUSS 

Has » Pad differing from all others, li 
J5T cup-shape, with Self-Adjusting Ball 
t?3 in center, adapts itself to all positions 

of the body, while the BAIL "' the 

c«P PRESSES BACK th. INTESTINES 
IUST AS A PERSON WOULD WITH 
THE FINGER. With light presage 
the Hernia Is held securely day and uiglll, null a radical ctire cer- 
tain. It is easy, durable and cheap. Kent by mail. Circulars 

'""• Eggleston Truss Co., Chicago, 111., 




STE/ 
AN 
Wood an 
Geo. M. C: 
Manage 



AM ENGINE 
D BOILERS, 



anil Iron Working Machinery . 

(Send for circulars.) 
CLAPr, BELCHER & BAGNALL, 
Manager. Warerooms : 

40 Cortland Street, N. Y. 



s 
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IRON 

Beams & Girders II 



HHHE (JNION IRON MILLS. Pittsburgh, Pa., Manu- 
-L facturers of improved wrought iron Beams and 
Girders (patented). 

The greatf all which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
ofFIRE PROOF BUILDINGS, induces us to callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by referenceto pages52&54 of our Book 
of Sections -which will be sent on application to those 
contemplating the erection of fire pro of buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided.and the serious losses and in- 
terruption to business caused by fire: these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased to furnish estimates for all the Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburgh, Pa. 



WOODWORTH SURFACE PLANERS, $125. Planers 
VV and Matchers, $350. S. C. HILLS, 73 Chambers 
Street, New York. 



WHEELER'S PATENT WOOD FILLER 

fills the pores of wood perfectly, so that a smooth finish 
is obtained with one coat of varnish. Send for circular. 
Mention this paper. BRIDGEPORT WOOD FINISH- 
ING CO., 40 Bleccker Street, New York. 




Paris, , , 137S 
Australia,1877 
Phila., . .1876 
Santiago, 1875 
Vienna, . 1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors TH K GOLD MEDAL OF HONOR. Also high- 
est award at Thila., Santiago, Australia, and Vien na. It is 
Original in Design, Simple in Construction, 
Perfect in Workmanship, Saves labor, 
Economizes lumber, and Increases 
products of the h ighest stand- 
aril of Excellence. 
Railroad, Furniture, and Agricultural Implement Shops, 
Planing Mills, etc., equipped at short notice, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, TJ. S. A. 
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HE BEST STEAM PUMP in AMERIC 



II.,,. flint* .mM ■ ■ .hb M-^. iHVi A MB iHH Send for reduced Price List 

IVIOre mail TUC 1) F A EM F Deane Steam Pnmp Works 

4500inuse. ■ ° c ULM,ML 



Made by HOI.YOKB MACHINE CO. 



92 &94 LIBERTY ST., 
NEW YORK. 
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THE 

Scientific American, Export Edition. 

PUBLISHED MONTHLY. 

The Scientific American, Export Edition, is a 
large and splendid periodical, issued once a month, 
forming a complete and interesting monthly record of 
all Progress in Science and the Useful Arts throughout 
the World. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing: 

(1.) Most of the plates and pages of the four preceding 
issues of The Scientific American, with its splendid 
engravings and valuable information. Every 
number has from seventy-five to one hundred new en- 
gravings, showing the most recent improvements and 
advances in Science and the Industrial Arts. 

(2.) Prices Current, Commercial, Trade, and Manu- 
facturing Announcements of Leading Houses. In con- 
nection with these Announcements many of the Princi- 
pal Articles of American Manufacture are exhibited to 
the eye of the reader by means of splendid engrav- 
ings ; the whole forming an elegantly printed Standard 
Catalogue, or Permanent Directory, of the Latest and 
Best American-made Goods, always under the eye of 
the foreign buyer, constantly influencing his preferences 
and purchases. 

The Scientific American, Export Edition, lias 
a la rare guaranteed circulation in all the prin- 
cipal Cities and Commercial Centers of the World. 
It Is regularly received and filed for public ex- 
amination by nearly all U S. Consuls. Go Into 
almost any American Consulate in any quarter of 
the globe, and the objects of greatest interest there to 
be found are the numbers of The Scientific Ameri- 
can. Foreign Merchants, Buyers of Goods, and 
others are always referred by the Consular Officials 
to the pagesof this Journal, as containing the most re- 
cent announcements of the best reliable American 
Goods and Manufactures. The Scientific American 
is also on file in the Principal Cafes, Club Rooms, and 
Exchanges. Among the regular subscribers for Thk 
Scientific Amhkican. Export Edition, are leading 
Commercial Houses in foreign citie s, Engineers, Direc- 
tors of Works, Government Dfllcials,and other nromi- 
ment influential persons. Regular flies of this 
paper are also curried on all the principal lines of 
STEAMSHIPS, foreign and coastwise, leaving the port 
of New York. 

No export publication sent from the United States 
reaches so many readers as The Scientific American, 
Export Edition. It is by far the most splendid, satisfac- 
tory, and superior Export Journal ever brought before* 
the public. Its pages are so arranged as to permit the pub- 
lication, at very low prices, of large and handsomely 
displuyetl advertisements of American Goods 
and Manufactures, with Engravings, which 
are always attractive to fmeiffnjmrchasers. 

The Scientific American. Export Edition, already 
enjoys the advertising patronage of many of the 
Great Manufacturing Establishments of this Country, 
who find it to be an UNRIVALED MEDIUM FOR SE- 
CURING NEW ORDERS AND EXTENDING TRADE. 

If yon wish to increase your business, try a 
handsome advertisement for one year, continuously, in 
The Scientific American, Export Edition. Rates, 
$550 a year for a full page; half page, $300; quarter 
page. $175; one-eighth page. $100. Half-yearly rates in 
slightly increased proportion. 

Published about the 20th- of each month. 

Single numbers of ThkScientiftc American, Export 
Edition, 50 cents To be had at this office and at all the 
news stores. Subscriptions, Five Dollars a year: sent, 
postpaid, to all parts of the world. 

MUNN «fc CO., Publishers. 

37 Park Row, New York. 
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Wright's Pat. Bucket 
Plungers are the beat. 
Valley Machine Co. 
Easthampton, Mass. 



CENTENNIAL AND PARIS MEDALS. 

Mason's Friction Clutches and Elevators. 

" New and Improved Patterns." 20 per cent, off list. 
VOLNEY W. MASGN & CO., Providence, R. I., U. S. A. 



LIGHT DRAUGHT, FAST, STERN 

Wheel, Steam Yachts. These yachts are 34 feet long, 8 
feet 2 inches beam, draught, 16 inches; speed, 7 miles 
an hour. Designed under direction of Col. F W. Farqu- 
har, U. S A., by M. Meigs, U. S. Civil Engineer, U. S. 
Works Rock Island, 111 With working drawings, dimen- 
sions, and particulars of vessel, engine, boiler, and 
wheel, furnished by the author. The serviceable 
character of these boats, their simplicity of construc- 
tion, roominess, and light draught render them very 
desirable, especially for shallow waters. Contained 
in Scientific Amkiucan Supplement No. 179. 
Price 10 cents. To be had atthis officeandof all news- 
dealers 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 

of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
aBjg^ Apply as above. 



A PRACTICAL, TREATISE 

ON THE 

COMBUSTION OF COAL. 

Including Descriptions of various Mechanical Devices 

for the LoonomicGenei ation of Heat by the Combustion 

of Fuel, whether SOLID, LIQUID, OB GASEOUS. 

BY 

WILLIAM M. BARR. 

1 VOL.. LAUGE 8VO, ILLUSTRATED. 

Price, Extra Cloth, .... 82.30 

" Half Morocco, .... 3.50 

Sent, postage paid, to any part of the United States 
upon receipt of the price. Address 

YOHN BROTHERS, Publishers, Indianapolis, Ind. 



. EWEMSOTRS 

HAND POWER AND HYDRAULIC 
"'■*' FREIGHT &-PASSENGER«n/~ 
>. SHAFTING- PULLEYS 8< HANG-Ef^ 
fLS. G/IAV£S&S0N ROCHESm.N.Y. 



BALDNESS.— BY GEORGE H. ROUE, 

M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff is produced, why the 
Hair falls off, with explanations of Kafosi's Prompt and 
Effectual Remedy and Recipe for the same; together 
with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Hair. This is 
one of the most Useful, Practical, and Valuable 'Papers 
concerning the Treatment of Baldness ever published. 
Contained in Supplement 161* Price 10 cents. 




SHEPARD'S CELEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. Ti. SHEPARD «fc CO., 

331, 333, 335, & 337 West Front Street, 
Cincinnati, Obio. 



BLAKE'S STONE AND ORE BREAKER ANO CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the TInire<l Stares and Foreign Countries. 
First Premium wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

iW All Stone Crushers not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on bur patent, and makers and 
users of such will be held accountable. Address 

BLAKE CliUSHER CO., New Haven, Conn. 




OFFICE OF 

UNITED NICKEL COMPANY, 

No. 239 BROADWAY, 

New York, June 1, 1819. 
The United Nickel Company have this day granted io 
Condit, Hanson &, Van Winkle, of Newark, N.J, the 
exclusive license for manufacturing Cast N ickel A nodes, 
under their various patents, requiring from them a 
standard of quality that will insure tne best results in 
the hands of our licensees, and at reasonable prices, to 
be governed by the market price of pure Nickel. 

All Nickel Anodes manufactured by them hereafter 
will have the name of the United Nickel Company and 
'ate of patents upon them ; and we therefore notify all 
larties against manufacturing, selling, or using Cast 
Nickel Anodes not made under our license. 
UNITED NICKEL COMPANY, 

ISAAC ADAMS, Jr., President. 



NOTICE. 

The trade is hereby cautioned against infringing the 
Letters Patent of the Western Dynamo-Electric Ma- 
chine Company, for Improvements in Dynamo-Electric 
Machines by either selling or using machines embodying 
those Improvements. We are retained to prosecute all 
who infringe the Letters Patent and shall promptly in- 
stitute proceedings against all who shall be detected in 
infringing them in any way. Proceedings have already 
been commenced against tne morci prominent infringers. 
Dickerson & Dickerson, Counsel for W. D. E. M. Co. 



WESTON DYNAMO ELECTRIC MACHINE CD 



Machines for Electro-plating, FJectrotyping, Electric 
Light, etc. In addition to testimonials in our Catalogue 
of Jan. 1, we beg to refer to the following houses: 

MERID EN BRITANNIA Co.; RUSSELL & ERWIN M'F'G CO.; 

Reed & Barton; Hall, Elton & Co.; Richardson, 
Boynton & Co.; Wm. H. Jackson & Co.; Stanley 
Works; Rogers Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
walk Lock Co.; Hayden, Gere & Co.; Domestic 
Sewing Machine Co ; EberharbFaber; Jos.dixon 
Crucible Co.; Mumford & Hanson: Fagan & Son, 
and over 500 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Cent ennialGold Medal of Ameri- 
can Institute. Prices from 81*25 to $500. 
New Catalogue will be out in June. 



CONDIT, HANSON & VAN WINKLE 

Sole Agents JVEWJLRIC, JKJ: \ 



PATENTS at AUCTION 

Regular Monthly Sales. For terms, address N. Y. 
PATENT EXCHANGE, 67 Liberty Street, New York. 



T A TlTfQ can make $5 a day in their own city or town. 
bAlUM Address ELLIS M'F'G CO., Waltham, Mass. 



STEAM ENGINES FOR SALE AT 

bottom pries. 2 new 9x12 Horizontal. 2 new 9x18 Hori- 
zontal. 1 new 12x24 Horizontal. 1 new 8x10 Vertical. 
1 new lOxlii Vertical, l new 10x15 Vertical. Tubular 
Boiler, second-hand. Apply to 
CAMPBELL & RICKA RDS, 607 Commerce St., Phila, Pa. 



ALCOTT LATHES, for Broom, Rake and Hoe Han 
dies. S. CHILLS, 78 Chambers St. N. Y. 




OF THE 

$f mntxfu ^mtximn 

FOR 18T9. 

The Most Popular Scientific Paper in the World. 

VOLUME XL-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICANbeg 
to announce that on the Fourth day of January, 1S79, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 

Only S3. '20 ii Year incluilingPostage. Weekly* 
5'2 Numbers a Yen v. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
N*ew Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in Tin: Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
orCanada.on receipt of three dollars and twenty 
cents by the publishers; six: months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at f-i.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will bo sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific Amkiucan is now sent 
by post direct from New York, with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Bow, New Torls, 
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I nslde Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eigdt words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
as Thursday morning to appear in next issue. 



AIR COMPRESSORS. 

' PRICES REDUCED. SEND FOR NEW CATALOGUE. 

CLAYTON STEAM PUMP WORKS, 

1+ AND 16 WATER STREE T, BROOKLYN, N . Y. 



CHAFTING, PULLEYS, HANGERS.etc. 






a specialty. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, New York. 



BAXTER ENGINE FOR SALE. 

A second-hand 10-horse power engine, with 15-horae 
power boiler, in good condition. Wilfbe sold cheap. 
PHOTO-ENGKAVINU CO., 

67 Park Place, N. Y. 



THE BACKUS WATER MOTOR 

Why use a steam engine when for one-quarter the 
money you can buy a Backus Water Motor which 
. is the most economical 

f>ower known for driv- 
ng light machinery from 
HYDRANT PRES- 
SURE. POWER given 
from what is required to 
run a sewing machine 
up to six-horse power, 
depending on pressure 
of water. It takes little 
room, never gets out of 
repair, cannot blow up, 
requires no fue 1, and 
needs no engineer. No 
delay, no firing up, no 
ashes, no extra insur- 
ance, no coal bills ; is 
always ready. Invalu- 




able for blowing Church 
Organs, running Print- 



ing Presses, Sewing Ma- 
chines, Turning Lathes, 
Scroll Saws, Grindstones, Coffee Mills, Sausage Machines, 
Feed Cutters, Corn Mills, Elevators, etc. Four-horse 
power at 40 pounds pressure of water. Is noiseless, 
neat, compact, steady, and, above all, very cneap. Will 
work at any pressure above 15 lbs. Send for circular, 
addressing the manufacturers, 

THE BACKUS WATER MOTOR CO., Newark, N.J. 



SPAKE THK CROTON AND SATE TI1K COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 414 Water St., N.Y., 
who control the patent f orGreen'sAmerican Driven Well. 




COLUMBIA BICYCLE. 

100 miles in 7 hours. 
Easy to Learn to Ride. 
An ordinary rider can outstrip 
the best horse in a day's run over 
common roads. Send ,'J cent, stamp 
for price list and twenty-four page 
catalogue. 

THE POPE MFG. HO., 
89 Summer Street, lioston, Mass. 



Established ism. 

JOSEPH C. TODD, 

Engineer and Machinist.' Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation at my store. A one 
horse-power portable engine, complete, $125; two horse- 
power, $225; two and a half horse-power, $250; three 
horse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J. 




ill Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chinos, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NO YE «fc SON, Buffalo, N. Y. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 




ALLEYS USEFUL. COT*PA]VION 

received. Ten dollars will not buy it. I think 1 have got 
the best book I ever had exce pting the Bible. 

S. A. HAMPTON, Box 232, Phoenlxville, Pa. 
|y See advertisement of this valuable work page 381 
this paper. 




DEAN BROTHERS, 

INDIANAPOLIS, IND., 

Manufacturers of 

Dean Steam Pumps 

Boiler Feeders anil Pump. 

iug Machinery for all 

purposes. 



RARE OPPORTUNITY. 

The proprietor, advanced in years and desirous of 
retiring from active control of business, would sell at a 
bargain, or convert into a joint stock company and retain 
an interest himself, a Foundry and Machine Shops, with 
all their machinery and fixtures complete, and now 
crowded with custom work, having cost upwards of sixty 
thousand dollars, and the only ones of magnitude for 
120 miles on the Mississippi River, on various points of 
which may be seen specimens of work of these shops at 
Stillwater, Winona, McGregor. Dubuque, Fulton, 
Lyons, Clinton, Muscatine, and on many of the boats. 
For particulars, address the proprietor at Clinton, Iowa. 

A. P. HOSFOKD. 



MINING MACHINERY. Engines, Boilers, Pumps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREEN, 
Supt., Jeanesville, Luzerne Co., Pa. 



Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N. Y. 



ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO, 

LIMITED, 

Room 51; Coal and Iron Exchange, P. O. Box 3083, N. Y. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B.PRANKLIN.V.Pres't. J.M.ALLEX, Pres't. 

J. B. PIERCE, Sec'y. 



Roots' Improved Portable Forge 




P. H. * P. M. BOOTS, M'f'rs, Connersville,Ind. 

S. S. TOWNSEND, Cen. Agt., 16 Cortlandt St 
COOKE & BECCS,Sell'g Agts., I NEW YORK, 

S-SEND POS PBICED CATALOGUE. 



$10 to $1000 



Invested in Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 










FIRE INSURANCE EXCLUSIVELY. 



Paid up CAMTAr SI, 458,007.78 

Net Surplus, Dec 31, 18T6 530.050.80 

Cash Asskts in U. S. Jan. 1, 1878.... 427,881.28 
Net Assets in U. S. Jan. 1, 1878 220,000.00 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU, ESQ., of De ftbam & Co. 
CHAS. COUDERT, Jr., ESQ;, of Coudert Bros. 
CHAS. RENAULD, ESQ., »f Renauld, Francois & Co. 
JULIEN I,E CESNE, Resident Secretary. 
T. J. TEMPLE, Mann sir for tile Middle States. 
WESTERN UNION BUILDING, If. T. 



Machinists* Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced, 

8ooo in successful operation. 
PISE NEW PAMPHLET FOB 1879, 
Sent free to those interested 
James Leffel & Co., 

Springfield, O. 
IIO Liberty St., N. Y. City 




BOCARBUK 1 PATENT UNIVEBKAL ECCEN- 
TRIC MILLS-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



,f THE EMERSON PATENT INSERTEDToothadamascus TEMPEREOf 100- 
?Vv GOLD PREMIUM SAWS ARE SUPERCEDING ALL OTHERS EpsON Si^p^ow 
S SEND YOUR FULL ADDRESS*"SAWYERS«-"'B00K(fVi:)T0 V eEAVER FALLS pa.' 



AIR ENGINES. 

No water. No Engineer. Absolutely Safe. Most eco- 
nomical and convenient power known. SHERRILL 
KOPEK AIR ENGINE CO., 91 & 93 Washington St., N.Y. 



FOR SECOND-HAND ENGINES, 

Address HARRIS IRON WORKS, Titusville, Pa. 



HWJOHHS 

Liquid Paints, Roofing, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings, 

Cements &c. s«no fo» Descriptive Priok List. 
H. W. JOHNS M'F'C CO. 87 MAIDEK LANE, N.Y, 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following : 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance- 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire engines, in whole or in part. 8. Reduces fire 
department expenses. Kor information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N.Y. 



The VICTOR ROCK DRILL, 

Well Borer, and Prospector. 

The IHploma and Prize Medal awarded it at 
the "Centennial" in 1876. Twenty-six of these 
hand machines ordered in one day. J3?" Good 
active A (rents can clear $1£5 per week. 
Send for Circulars and Terms. 

Address W. WEA VER, Phcenlxville, Pa. 



PORTABLE AND STATIONARY EN- 

gines and Boilers, 2% to 15 H. P. Return Flue Bciler, 
large fire box, no sparks. Do not fail to send for circular 
to SKINNER & WOOD, Erie, Pa. 



TO LARGE CONSUMERS OF FINE LIGHT 

malleable and Gray Iron Castings, 

We can offer special inducements in the way of very 
superior quality GUARANTEED, and at fair prices. 
Being ourselves large consumers and requiring the most 
perfect castings, other work is Insured the same atten- 
tion. MaUory, Wheeler tfc Co., New Haven, Conn. 




f 3 Printing Press 

T Prints cards labels Ac. (Self-inker $5) IS larger sizes 

For htisim^s or pleasure, young or old. T>0 your own ad- 

-.vertisin^ and printing. Catalogue of presses, type, cards, 

S&c., for 2 stamps. Kelaey Si Co. Meriden, Conn 



Cigar Box Lumber, 

MANUFACTURED by our NEW PATENT PROCESS. 

The Best in the World. 
SPANISH CEDAB, 
MAHOGANY, 

POPLAR,. 

Also thin lumber of all other kinds, % to % in., at corre- 
sponding prices. All qualities. Equal in all respects to 
any made, and at prices much under any to be obtained 
outside of our establishment. Send for price list. 
GEO. W. READ «fc CO., 

1S6 to '200 Lewis Street, N. V. 



PHOSPHOR-BRONZE 

BEARINCS, 



Bit HB^k.fc 



J^Ac/idnoi- Sw'icn'ts. 



PUMP-RODS, 

AND 

SPRING WIRE. 

Apply to 



THE PHOSPHOR-BRONZE SMELTING CO., Limited, 
2038 Washington Ave., Philadelphia, Pa. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBEBHABDT, Newark. N. J. 



TJIOR ALL KINDS OF MACHINERY— Apply to 

L' S. C. HILLS; 78 Chambers St., New York. 



50 



Latest Style CAEDS, Bouquet, Ldwn^Floral, etc. , in 
case, name in gold, 10c. SEAVY BEOS., Northford, Ct, 



J. LLOYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., -N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 



FOR SALE CHEAP, 

A very handsome double barreled, central Are 

EXPRESS RIFLE, 

No. 577 bore. Weighs about 8 lbs. English sole leather 

case with tools complete. A splendid weapon for deer 

and bear shooting. Built by E. M. Riley & Co., London. 

Address HODGKINS & HAIGH, 

298 Broadway, New Fork. 




RUFFNER & DIJXN, Patentees 

and Sole Manufacturers of the Excelsior Steel Tube 
Cleaners. Price Si.UO per inch. Send for circular. 
SCHUYLKILL FALLS, PHILA., PA. 



$77 



a Month and expenses guaranteed to Agents. 
Outfit free. Shaw & Co., Augusta, Maine. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WM. SELLERS «fc CO., Pliila. 



Shafts, Pulleys, Hauprs, Etc. 

Full assortment in. store for immediate delivery. 
WM. SELLERS «fc CO., 

T9 Liberty Street, New York. 



OPEN BACK PRESSES. 

STILUS & PARKER PRESS CO., Middletown, Ct. 



HEPME 



UNITARY CLOSET 

.jttLYWMER&SASTiSHT. 

V [~\-t."\"CrtE.l\ S". N^ 



BOILER COVERINGS. 

WITH THE "AIR SPACE" IMPROVEMENTS. 

THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Air Space Patents. 



THE T^lISTITE CO.. 

STROUDSBURG-, PA. 
EMERY WHEELS AND CRINDERS. 

LONDON— 9 St. Andrews St., Holborn Viaduct, E. C. 
LIVERPOOL— 42 The Temple, Dale St. 



ROCK DRILLING MACHINES 



AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIGhRoCkDrILL C 0. 

' SEND FOR PAMPHLET. . FITCHBURG. MASS 



60 



Cards— 20 Chromo, 10 Motto, 30 Ocean Shells, Snow- 
flake, etc., Name on,10c. Clinton Bros.Clintonville,Ct. 



HOUSE DRAINS AND THEIR COMMON 

DEFECTS.-Bv Eliot C. Clarke, C.E., Principal Assistant 
Engineer in charge of the Improved bewerage Work. 
Boston, Mass. With 34 illustrations. An Important and 
Valuable Paper, showing the Essential Conditions f«r 
Efficient House Drainage; the proper sizes, forms, and 
beta materials for drains ; the evil results of making 
them too large; the proper inclination for drains; the 
best methods of making them tight; the right and the 
wrong methods of connecting drains with seweis,with 
engravings. How leaks in drains occur and how de- 
tected. Descriptions of the most common defects in 
drains, with engravings. Together with many valuable 
suggestions ana directions of great value to housekeep- 
ers and owners of property, wnetherin town or country. 
This paper is based on the observations of the author 
during an extended experience in the actual construc- 
tion of drains and sewers, and presents in concise form 
the latest and best information on the subject Con- 
tained in Scientific American Supplement, numbei 
179. Price 10 cents. To be had at this office and. ol 
newsdealers everywhere. 



NATIONAL BOLT&P 

MFRS.0F HAND S.P0WER 
POINTERS, BOLT H£A0ERS,H01 
EftY, TAPS Sr DIES, &c. S 



>IPE MACHINERY CO, 

BOLT & PIPE CUTTER/ BOLT 
T & COLD PRESSED NUT MACH1N- 
SEND TOR ClR. CLEVELAND, O. „ 



NOW READY.— NEW REVISED EDI- 

tion. WELLS' EVERY MAN HIS OWN LAWYER, 
and BUSINESS GUIDE. A Complete Encyclopedia vi 
Law and Forms for ev erybody, for every business, in 
allthe States— Farmers, Mechanics, Business Mfn, Pro- 
fessional Men, and Capitalists. The only Reliable work 
of its kind . Worth many times its cost. Tn addition to 
forms that suit every condition of business, it contains 
the Laws of All the States concerning Property Exempt 
from Execution, Collection of Del.ts, Mechanics' Lions, 
Contracts, Limitation of Action, Usury, Qualification 
of Voters, Licenses to Sell Goods, Commencement and 
Notice of Suits, Jurisdiction of Courts, Rights of Mar- 
ried Women,. Marriage and Divorce, Settlement of Es- 
tates of Deceased Persons, StateBankrupt Laws. Wills, 
etc. Togetherwith a thousand androne items of informa- 
tion indispensable to every man and woman who has or 
expects to have any interests to protect. A handsome 
12mo, 612 pages. Price, in cabinet library binding, $-J.25. 
Sent postpaid on receipt of price. Agents wanted every- 
where. Send for confidential circular. Address JOHN 
G. Wells, 729 Broadway, New York 



THE HAGERSTOWN DRILL. 

T he most reliable and success- 
ful Grain Drills in use— can 
change quantities of seed while 
in motion— the St a n dahd Fer- 
tilizing Drill of the Middle 
States, strong, durable, and 
simple, with our Gum Sphin« 
Hoe and Grass Skkd At- 
tachment. Manufacturers of the Celebrated Vic- 
tor Double huller Clover Machine, the Best in 
the World. Manufactured by HAGERSTOWN AGRI- 
CULTURAL IMPLEMENT CO., Hagerstown. M d. 




fMPORTANT FOE ALL CORPORATIONS AND 
1 MANF'G CONCERNS. -Kuerk's Watch- 
man's Time Detector, capableof accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. HIIERK, 1*. O. ISox 979, Boston, Muss. 
Beware of buying infringing Detectors. 

~" RAPID 

ADDITION ! 

Wonderful Invention ! 

ART of Adding Figures 
from Left to Right ; 
or from Middle either way; 
or six columns at one time ! 
Done as Quick as Thought! 
Sent to any address on re- 
ceipt of Price, 50 Cents in 
postage stamps. 
W. F. ItlERRIIHAX, 
Uataviu, N. Y. 




THE DINGEE & CONARD CD'S 

BEAUTIFUL ETEK-BlOOMIlVa 




THE BEST IN THE WORLD. 

Our Great Specialty is growing and distributing 
these Beautiful Roses. We deliver Strong Poi 
Plants, suitable for immediate bloom, safely by mo;'! 
at all post-offices. 5 Splendid Varieties, your 
choice, all labeled, for $1 ; 13 for *a t 19 for $3 s 
36 for $4s 35 for $5; 75 for $10 ; 100 for $1S. 
;83» Send for our New Guide to Rose Culture — 
60 pages, elegantly illustrated — and choose from over 
Fire Hundred Finest Sorts. Address 

THES DINGEE & CONARD CO., 
T««se Growers, West Grove, Chester Co., Pa. 




PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Sup'PLEMkvt can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscriptioa 
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